


Now you take a Nordstrom— there’s a real valve!”’ 














- . + in every drum of Tret-O-lite are 
many years of service, research and 
experience in treating oil field emulsions. 
Also Tretolite’s constant effort toward a 
better product — toward greater savings 
for the petroleum industry. 


The Tretolite Company is always ready 
to add to its long standing reputation for 
SERVICE. If you have an oil treating 
problem, call on Tret-O-lite — there is no 
obligation, and your nearest representa- 
tive will gladly assist you. 


TRETOLITE COMPANY 
Manufacturing Chemists 
Webster Groves, St. Louis County, Missouri 
Los Angeles, California 
Representatives in All Principal Fields 
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NO-OX-ID Coatings and NO-OX-IDized Wrappers pro- 
tect underground pipe lines against (1) mechanical soil 
action; (2) moisture penetration—and provide (3) chem- 
ical protection in the film; (4) high dielectric strength. 
That’s dependable, all-around ‘‘complete’’ protection. 


Flexibility of Application 
NO-OX-ID Coatings and NO-OX-IDized Wrappers 
can be quickly applied as the job progresses by stationary 
machine, traveling machine, or by hand. Such flexibility 
makes it easily possible for you to select the quickest and 
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Illustrating stationary type machine in pipe yard for applying NO-OX-ID and NO-OX-IDized Wrappers. 





WITHOUT SLOWING UP 
CONSTRUCTION! 


lowest labor cost method of applying to jobs of every 
size, from the smallest to the very largest. 


Year After Year Protection 

For speed in line construction . . . for complete long- 
life, lasting protection, there is a NO-OX-ID combina- 
tion to suit your requirements. Tell us your problem... 
we will recommend the proper procedure to meet the very 
conditions under which the work is being done and fur- 
nish specifications covering recommended type of material 
and the most economical method of application. 


DEARBORN CHEMICAL COMPANY 
Dept. L, 310 S. Michigan Ave., Chicago 


IRON + RUST 


The Original Rust Preventive 
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The Course of Oil 





by K. C. SCLATER 





PRICES AND PRIORITIES 


Washington officials have indicated to the oil indus- 
try that by midyear, 1942, the probable crude oil pro- 
duction and consumption in this country would rise 
to four and one-half million barrels daily. To maintain 
production and crude oil reserves to meet this need, it 
is estimated that thirty thousand new wells must be 
drilled during 1942. This was before we were at war 
with Japan and the other Axis Powers. Now that this 
country is at war, it is certain that the demands on the 
oil industry of this country will far exceed previous 
estimates. Immediate speeding-up of operations in all 
branches of the industry seems almost imperative. 

Even as well prepared as the oil industry of the 
United States is today, a well-planned long-range pro- 
gram to increase its crude oil reserves, refining facilities, 
and its transportation and distribution systems is essen- 
tial if the oil industry is to cope with the exigencies of 
a world-wide war like that now prevailing on land, sea, 
and in the air. 


Fortunately, the oil industry is in position to embark 
on any such program that may be necessary, but it 
must have the full support of Washington authorities. 
Two things that may seriously hamper the oil industry 
in putting forth its greatest effort are the price situa- 
tion and the matter of priorities. 


As for prices, it has just been announced by the office 
of the OPA that a comprehensive study of crude oil 
costs throughout the United States is being undertaken 
by the Tariff Commission. Ten thousand or more ques- 
tionnaires requesting information on operations are be- 
ing sent to oil producers all over the country, including 
major companies, large and small independents, and 
stripper well operators. It will probably be some time in 
January, 1942, before these questionnaires are all re- 
turned and available for study by the authorities in 
Washington. How long the study will take is not 
known. Meanwhile, in the face of rising costs and the 
restrictions on critical materials and supplies, serious 
difficulties confront many operators if they are to keep 
their wells in operation and maintain production. These 
operators must wait until OPA officials make a decision 
—this regardless of the fact that several precious 
months have slipped by since the question of crude oil 
prices was brought to the attention of the OPA. 


In regard to priorities and the obtaining of essential 
materials to carry on operations, it has just been an- 
nounced (December 8) by the OPM that a broad new 
plan of priorities will replace that now in force. A cer- 
tain quantity of steel tonnage and other critical ma- 
terials will be allotted to each industry, including that of 
petroleum. Each industry will be allotted a definite per- 
centage of its 1942 requirements. This conforms to an 
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announcement by President Roosevelt that the civilian 
use of all materials during 1942 will be curtailed by 
fifty percent. It is from that percentage curtailment 
that defense needs must be filled. 


Under the new plan, the petroleum industry will be 
assigned a blanket rating that will enable manufacturers 
to obtain necessary raw materials to met their require- 
ments for three months ahead. 


Of two new orders, one just issued applies to the sup- 
pliers of material and equipment to the petroleum in- 
dustry (see pages 121 and 122, this issue); the other 
order, expected to be issued within a few days, will 
apply to the oil companies for the ordering of equip- 
ment. All suppliers will be able to obtain an A-8 pref- 
erence rating. Suppliers and equipment manufacturers 
supplying the oil industry will be able to obtain quanti- 
ties of critical materials, such materials being classified 
according to the requirements of the industry for de- 
fense needs. The A-8 rating will apply to all materials 
and equipment manufactured especially for the oil 
industry. 


It is to be noted that all four branches of the oil in- 
dustry, according to the new plan, will still require 
preference ratings to buy the material and equipment 
carried by supply houses and manufacturers. The new 
order for oil companies that still remains to be an- 
nounced by the OPM, will probably provide for giving 
different preference ratings to the same equipment 
when used for different purposes. For example, valves 
and fittings to be used in drilling operations will have a 
different rating from similar valves and fittings to be 
used in refining operations. In other words, Washing- 
ton defense authorities make it plain that each piece of 
equipment must be used for the specified purpose re- 
quested in the order. 


Under this new allocation system the distribution of 
critical materials and equipment will be closely checked 
and regulated, but its prime purpose is to aid the sup- 
plier in obtaining with the least delay the supplies to 
which he is entitled. The other new order for oil com- 
panies is expected to serve the same purpose by aiding 
the oil company to obtain without delay the supplies it 
needs and to which it is entitled. 


One of the great advantages of the new system is 
that a definite quantity of critical materials and equip- 
ment will be set aside for the oil industry. One of the 
drawbacks of the priorities system in force before this 
new order came out, was that preference ratings would 
be issued for more materials than were really available. 


Now that the country is on a rigid war footing, it is 
imperative that the oil industry prepare for any 
eventuality. In order that it can put forth its fullest 
effort, the uncertainties regarding prices and priori- 
ties should be removed at the earliest possible moment. 
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Rotary Drilling Lines 


e Stronger e More Compact 
eLarger Wearing Surface 
eLess Wear on Drums and Sheaves 
e More Economical 





























left to chance. 


Domestic Distributors 
AMERICAN SUPPLY COMPANY 
Kilgore, Texas 
CASEY & NEWTON 
901 Century Bldg., Pittsburgh, Pa. 
GROSS SUPPLY COMPANY 
El Dorado, Kansas 


GUSTIN-BACON MANUFACTURING CO. 
Kansas City—Fort Worth—Houst Tulsa 





As these lines are Preformed, they spool smoothly and evenly. Due to 
the basic advantages of the Flattened Strand construction, they are 
stronger, more compact, and have larger and smoother wearing sur- 
face than wire rope of the Round Strand construction. And... because 
they are of the “HERCULES” quality, they are made of acid open 
hearth steel wire that is first rigidly tested to make sure it meets in 
full our exacting requirements. In their entire manufacture nothing is 


But with you men in the field, results are what count. It is on the job 
that Preformed Flattened Strand “HERCULES” (Red-Strand) Rotary 


Lines have made and continue to 
maintain their enviable reputation 
for long run economy. 


Available in either Hemp Center or 
Wire Rope Center 








F. HAMILTON COMPANY 
Bradford, Pa. 

HERCULES SUPPLY COMPANY 
Houston—Corpus Christi—Kilgore 
HILLMAN-KELLEY, INC. 

2441 Hunter St., Los Angeles, Calif. 
KIMBELL-BOSTIC SUPPLY COMPANY, INC. 
Wichita Falls, Texas 
THE B. LEVY ESTATE 
Titusville, Pa. 
MURRAY-BROOKS HARDWARE CO., LTD. 
Lake Charles, La. 
Houma—New Iberia—Ville Platte 
NADEAU BROTHERS COMPANY 
Cut Bank, Montana 
NORTH TEXAS HARDWARE CoO., INC. 
Vernon, Texas 
UNION PIPE AND SUPPLY CO., INC. 
Owensboro, Ky. 

UNITED PIPE AND SUPPLY CORP. 
Charleston, W. Va. 

UNITED SUPPLY & MANUFACTURING CO. 
Tulsa, Oklahoma City, Seminole, Okla.; 
Chase, Kan.; Hutchinson, Kan.; Eunice, N. 
M.; Denver City, Edna, Houston, Imperial, 
Odessa, Pampa, Sundown, Texas; New 
Iberia, Louisiana 
WELL MACHINERY & SUPPLY CO., INC. 
Fort Worth, Texas 
WESTERN og COMPANY 
em, 













Made Only By 


A. LESCHEN & SONS ROPE CO. 


Wire Rope Makers .. . Established 1857 








5909 Kennerly Avenue St. Louis, Missouri, U. S. A. 

4 New York ..... 90 West Street San Francisco . . 520 Fourth Street 
Chicago . 810 W. Washington Blvd. Portland . . . 914 N. W. 14th Ave. 
a ee 1554 Wazee Street Seattle . . . . 3410 First Ave. South 

Export Distributor: CONTINENTAL EMSCO COMPANY, Inc. 
30 Rockefeller Plaza New York, N. Y. 


Branches: Buenos Aires, London, Ploesti 
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Highlights 


May Make ‘‘Hot Oil’ Law Permanent 


Senator Connally of Texas has introduced legislation that 
would make permanent the Connally “hot oil” act. The 
new proposal has the support of Petroleum Coérdinator 
Harold L. Ickes. Originally passed in 1935 for a two-year 
period, and since extended by subsequent acts of congress, 
the law prohibits the shipment in interstate commerce of 
petroleum products produced in violation of state regulations. 


New Salt Water Order for East Texas 


The Texas Railroad Commission, beginning January 1, 
will give an extra allowable of 1 bbl. of oil for each 50 bbl. 
of salt water injected in East Texas field wells. The step is 
being taken to encourage the building-up of pressure in the 
water-driven reservoir. The commission announced its order 
following a conference with Conservation Director E. L. 
DeGolyer of the Petroleum Coérdinator’s Office at Dallas, 
Texas. 

The order provides that the additional allowable, allocated 
to the leases producing the water, shall be distributed by the 
commisison to the wells on the leases but not more than 6 
bbl. a day will go to any one well. An 8-bbl. top allowable 
is permitted on the water produced from any one well. For 
example, on a well that provides 500 bbl. of injected water, 
the 1 to 50 rate would cease when 8 bbl. allowable had been 
reached at 400 bbl. This allowable then would be spread to 
other wells on the lease, no one well, however, obtaining more 
than 6 bbl. extra allowable per day. 

Under the order a monthly statement concerning the 
leases involved in water disposal and figures on the amount 
of water injected are to be sent to the commission. The 
allowables are based on the amount of water returned the 
previous month. The well status reports are to be submitted 
every three months, these to show the results of tests made 
during the last 30 days of the period. 

Salt water is defined as water from the Woodbine sand 
having a chloride concentration of more than 35,000 parts 
per million. 

Operators who converted producing oil wells into injec- 
tion wells under the March 29, 1940, order will continue to 
obtain that allowable plus the injection subsidy allowed by 
the latest order. 

Hearings are required for completion and operation of salt 
water injection wells. 





Wage-Hour Ruling 


Judge Fred M. Raymond of the United States District 
Court at Grand Rapids, Michigan, in a recent decision upheld 
the contention of the Wage and Hour Division of the U. S. 
Department of Labor that an employer who either knows or 
has reason to believe the goods he produces will move in 
interstate commerce must comply with the provisions of the 
Fair Labor Standards Act in the production of such goods 
even though the goods are all sold by the producer within 
the state of production. 

The decision was made in granting the Wage and Hour 
Division an injunction enjoining the Rex Oil and Gas Com- 
pany of Muskegon, Michigan, from further violations of the 
Wage-Hour Law. 

In his ruling Judge Raymond said: 

“Notwithstanding the fact that the defendant sold within 
the State of Michigan all the oil which it produced, its em- 
ployees were, during the period in question, engaged in the 
production of the goods for interstate commerce within the 
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meaning of the Fair Labor Standards Act because at the 
time said oil was produced defendant knew or had reason to 
believe that substantial portions of said oil and the products 
refined therefrom would move in interstate commerce.” 

Another contention of the Wage and Hour Division also 
was upheld by Judge Raymond in the same case when he 
ruled that oil pumpers and roustabouts, if subject to the 
minimum wage and overtime provisions of the law at all, 
must be paid for all hours spent on the job when required or 
expected to be on or near the premises, whether actually 
performing manual duties or not. 


Costs More to Find Oil, Survey Shows 


The ability of the United States petroleum industry to 
supply the crude oil needed for the defense program and for 
the usual domestic markets—industrial and private consumers 
—depends upon the finding of new fields. 

Because of increased costs of acquiring and finding the new 
reserves and of producing from those now existing, there is 
not sufficient incentive today at present prices for crude oil 
to maintain the needed amount of exploratory work, it is 
pointed out in a comprehensive survey on crude petroleum 
costs made by the Independent Petroleum Association of 
America. The report has been submitted to Price Admin- 
istrator Leon Henderson and Petroleum Coérdinator Harold 
L. Ickes. 


The report is a detailed study of the cost of finding, devel- 
oping, and producing crude oil properties during the years 
1937-41. It shows that the average investment required for 
an oil well has increased from $28,000 in 1937 to almost 
$41,000 in 1941. 

On a per-barrel basis, the cost of finding, developing, and 
producing crude oil has increased 35 cents per bbl. since 
1937. The present average price of crude oil paid to the pro- 
ducers is 6 cents less than it was in 1937. 


Operating costs of small wells of settled production— 
pumping wells that make but a few barrels daily—were found 
te have increased about 30 cents per bbl. in the period cov- 
ered by the survey. 


Most of the discoveries of new fields are made by the smaller 
units in the industry. In 1940, approximately 75 percent of 
the new fields were found by independent operators. Their 
ability to drill “wildcat” or exploratory wells depends upon 
the incentive of a price for crude oil sufficient to return their 
investment; and, as a large percentage of these “wildcat” 
wells are failures, the cost of discovery of a new field is by 
no means represented by the cost of any pioneer well in a 
new area. 


A new factor has recently come into the calculations on 
producing oil. That is the salvage value of the equipment 
used in producing the smaller wells. It is now profitable to 
abandon what formerly was considered a good well. The steel 
and other materials can be sold today for more than the 
operator can expect to realize from the sale of oil for a long 
time ahead. Concerning these smaller wells, the report of 
the Independent Petroleum Association says: 


“Material costs have doubled since 1937. Fixed price ceil- 
ings in major metal markets have not protected the stripper 
operator whose materials now cost 14.95 cents per bbl. more 
than in 1937. New material is difficult to obtain and second- 
hand material is selling at premiums over the quoted price for 
new materials. For example, casing which formerly cost 45 
cents a lb. is now selling in the secondhand market at over 
$1.00 a lb.” 
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PENBERTHY 


DROP FORGED STEEL 





PYREX 
GLASS 


LIQUID 
CHAMBER 


FRAME GASKET 


Made of alloy temperature resisting steel. Liquid chamber for 
single or multiple section gage is made of a solid block of steel 
the full width of frame to assure perfect alignment and rigidity. 
Frame has an extra heavy beam at each end and glass chamber 
is accurately machined to the contour of the glass providing full 
metal backing for the gaskets. Pyrex glass has greater resistance 
to thermal shock and erosion. 


These gages are available in any length and for various pres- 
sures and temperatures. We shall be glad to quote upon yonr 
requirements, Write for new Catalog 34-A. 


PENBERTHY INJECTOR COMPANY 


CANADIAN PLANT: 
DETROIT, MICHIGAN AID Dy WINDSOR, ONTARIO 

















Western Division, 71.9 Percent 


EFENSE PETROLEUM Codrdinator, Harold L. Ickes, 
has announced top priority rating for five more plants 
to manufacture 100-octane gasoline or its components. 


The addition of the five new projects given ratings brings 
the total number of such plants now under construction to 
25, Ickes said. In addition to the five plants, high priority 
ratings have been obtained for materials for construction of 
plants and additional units for the manufacture of aviation 
and other special lubricating oils. 


From 10 to 14 months will be required to finish the new 
plants. Among the total of plants the five new ones include 
the following: The Warren Petroleum Corporation, Tulsa, 
Oklahoma, isobutane; Standard Oil Company of Louisiana, 
New Orleans, catalytic cracking plant; The Gulf Oil Cor- 
poration, Port Arthur, Texas, 100-octane gasoline, and the 
Sinclair Refining Company, Houston, Texas, 100-octane 
gasoline. 


Plants to manufacture aviation and other special lubricat- 
ing oils are: The Shell Oil Company, Inc., Houston, Texas, 
pilot plant; The Sinclair Refining Company, Houston, Texas, 
aviation lubes; The Sun Oil Company, Marcus Hook, Penn- 
sylvania, aviation and special lubes, and Standard Oil Com- 
pany of California, Richmond, aviation and special lubes. 


A high priority rating also has been obtained for material 
for a plant for the Panhandle Power and Light Company, 
Borger, Texas, for a boiler plant to supply power to a new 
100-octane gasoline plant. 


The Warren Petroleum Corporation of Tulsa will con- 
struct two natural gasoline plants, one in the Cumberland 
pool of Bryan and Marshall counties at Madill, Oklahoma, 
and the other in the New Harmony pool of White County, 
Illinois. The Madill plant will make 25,000 gal. per day of 
products when placed in operation January 1. The Illinois 
plant will make 160,000 gal. per day of products, including 
isobutane. This plant is to 


MAJOR Refining ACTIVITIES 


Percent Refining Capacity Operated 


Central Division, 107.8 Percent 





Eastern Division, 94.6 Percent 


Contract has been awarded by The Humble Oil and Re- 
fining Company for construction of a cycling plant to cost 
$3,000,000 to the Stearns-Roger Manufacturing Company 
of Denver, Colorado. Work is expected to begin immediately. 

Located in the Katy gas pool of Waller County, Texas, 
the plant will process approximately 200,000,000 cu. ft. of 
gas per day. It will make in excess of 5000 bbl. of finished 
products per day. Gas from the plant will be returned to 
the producing formation. 


The 40-acre site of the plant is about 4 miles north of 
Katy. 

Injection of gas into the the formation initially will be 
into 2 wells, and later into an additional 4 wells. In addition 
to production from Humble wells, 11 other operators in the 
field have unitized to produce gas for the plant. 


aS 


The Continental Oil Company plans a new $375,000 addi- 
tion to its refinery at Lake Charles, Louisiana. This will 
allow the plant to step-up production of aviation gasoline. 
Announcement of the plan was made by Governor Sam 
Jones. 

Application has been made by the company for a 10-year 
tax exemption for the addition, and will be placed before 
the State Board of Commerce and Industry. 

Present investment in the Lake Charles plant by the com- 
pany is estimated at $4,000,000. Addition of the new equip- 
ment will increase production of aviation gasoline from 
18,000 bbl. to 24,000 bbl. per month. Also additional quan- 
tities of isopentane will be made available to other plants for 
aviation gasoline. 


~ 


Phillips Petroleum Company has been granted permission 
by the New Mexico Conservation Commission to operate a 
gasoline plant in the Vacuum field of Lea County. 


Construction of a plant 
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: 8 Unreported 386 5,350 2,850 suburb of Bradford, Penn 
ufacture asphalt and other *EST’D TOTAL sylvania, has begun by The 
products from a crude oil Y_S. NOV. 29, 1941 4,115 (a)85,525 150,112 Kendall Refining Com- 
roduced in that area. On U. S. NOV. 22, 1941 3,995 84,579 150,378 ’ i i 
P “we gh _ U. 8. NOV. 21 pany The plant will begin 
completion, the piant wu *NOV. 29, 1940 es *#3 512 79,495 150,591 operation January 1 and 
_ 1500 s of oil ,Batimated Bureau of Mines’ bass. aes — -_ — 
per day, according to a ovember, 1940, daily average. _ y-products trom Fennsy!- 
statement by an official. (a) Finished 77,479,000 bbl. ; Unfinished 8,046,000 bbl. vania grade crude oil. 
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To prevent them from vanishing into thin 

air, “wild volatiles,” including propanes, iso- 

butanes and butanes, must be “tamed” — kept 

under close control at all times. Storing these highly 

volatile products, then, becomes of prime importance 

in securing maximum operating efficiency. One of the most 

practical, proved storage methods is the use of Horton- 
spheres—true spherical design steel pressure tanks. 


Hortonspheres offer a positive means for preventing 
evaporation losses. As gas pressure can build up only in a 
vapor-tight vessel, the fact that pressure does exist is ample 
proof that no loss is occurring. In short, no loss can be 
experienced as long as venting does not take place. 


Because of this pressure storage principle, Hortonspheres 
are highly effective in eliminating, or reducing materially, 


losses due to breathing, boiling and filling (particularly 
after the first filling. ) 





se = 
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The above illustration is an example of the way in which 
Hortonspheres are serving the oil industry. Installed at the 
Avon, California, refinery of the Tide Water Associated Oil 
Company, these three units serve this company’s modern 
alkylation plant. One sphere, a 2,000-bbl. unit designed for 
60 Ibs. per sq. inch working pressure, is used for the storage 
of butylenes. The second unit, of 2,500-bbls. capacity, stores 
isobutane at 75 lbs. pressure. The largest of the three, shown 
at the right, above, has a capacity of 12,000 bbls., and is 
used for the storage of normal butane at a working pressure 


of 50 Ibs. per sq. inch. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM - CHICAGO - CLEVELAND - DETROIT - HOUSTON 
LOS ANGELES - NEW YORK - PHILADELPHIA - SAN FRANCISCO 
TULSA - WASHINGTON 


HORTOGNSPHERES 





MmAjyOoR Oi/ Field actTIvVITIES 





NEW lime area about 234 miles north of the Grayburg 

pool in Eddy County, New Mexico, has been opened 
by the Sanders Brothers well Harry Leonard No.1. Location 
of the well is 1980 ft. from the south and 660 ft. from the 
west lines of section 2-18s-30e. The well was completed for 
a flow of 77 bbl. of 38.2-gravity oil per day, gauging through 
a 2-in. tubing. Gas flow measured almost 50,000 cu. ft. per 
day. Production was found at 2953-65 ft. and total depth is 
at 2982 ft. 


swabbed in 19 hours. An attempt to increase production to 
an estimated 25 bbl. of oil per day natural flow has caused 
operators to acidize the Ellenburger dolomite. The well is at 
a total depth of 4363 ft. 


~ 


Stephens County, Oklahoma, has a new, shallow Arbuckle 
lime oil pool opened by Glen Grimes’ Baker No. 1-B, SE NW 
NE, 35-2s-6w. Located about 2 miles south of a small pool, 


* the well flowed 505 bbl. of oil, without water, and an unesti- 
mated quantity of gas in 534 hours from a total depth of 


R. D. Brown’s Antell No. 1, 20-1s-11w, Gibson County, 1838 ft. 


Indiana, swabbed 150 bbl. of oil in 10 hours from the Mc- 
Closky lime at 2262 ft. The new McClosky lime pool dis- ad 
covered by the wildcat is approximately 5 miles west of 


) Mississippi has a new oil pool opened by C. L. Morgan No. 
Patoka, Illinois. 


1 Whitworth, in 4-11n-3e, about 1!4 miles southeast of the 
a 4-well Pickens pool in Madison County. A flow of 28 bbl. of 
fluid per hour, cutting some basic sediment and wash water, 


The Phillips Petroleum Company and others, Roy L. Fisher oa ne from the well through tubing choke from 40 perfora- 


a 4 eye ands ppg tn hppa tions opposite the Eutaw between 4824-33 ft. Tubing pres- 
owed 15 bbl. of 57-gravity oil per hour through perfora- sure was 140 Ib. and casing pressure 250 Ib. 
tions at a depth of 5533-37 ft. The well opens a new pool in 
Louisiana, and is producing from the Wilcox formation. i 
a Pryor and Lockhart and Wilton J. Coppinger Massey No. 


1, CEL NE NW, 35-30-15, flowed wild to open a new oil 
pool in Barber County, Kansas. Flow from the well was at the 
rate of 25-30 bbl. of oil per hour after casing perforation in 
the Lansing-Kansas City lime from 4344-55 ft. Drilled origi- 
nally to the Arbuckle lime, the well had a total depth of 4726 
ft. only to find a dry zone. Location of the well is about 9 
miles northwest of the Lake City pool and is Barber County’s 
first Lansing-Kansas City lime production. 


A new Ellenburger, lower Ordovician, pool has been opened 
by Gulf Oil Corporation and L. H. Wentz, 41/2 miles south of 


Girvin, in northeastern Pecos County, Texas. 


The well, L. H. Miller et al. No. 2, 1980 ft. from the 
south and east lines of section 43, block 11, H&GN survey, 
is 8% miles northwest of the Taylor Link Permian pool. 
Forty-six and one-half bbl. of 36.3-gravity crude oil was 






































DAILY AVERAGE CRUDE OIL PRODUCTION 
AVERAGE CRUDE OIL PRICES Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 
; ; isi 1B. of M. Week Week Week 
California Louisiana ee Fg —s Ended 
; % ' equirements ov. 29, ov. l, Nov. 30, 
Kettleman Hills $1.23-1.29 Rodessa 88-1.20 oes sai oe a. 
Playa Del Rey .80- 87 Gulf Coast .94-1.48 Oklahoma 469,400 *425,100 436,400 403,550 
Coalinga 73-1.13 Nebrask e200? 6800 50 25880 
North Louisiana 1.20-1.30 | Nebraska = a oe 
Wilmington .68-1.24 Panhandle Texas 85,100 80,100 50,500 
ag marsh 7 107,050 ae Saas 
Jest Central Texas 30,950 31,350 28,150 
Montana 1.00-1.15 Illinois 1.22-1.37 | West Texas ................. 286,500 285,600 178,800 
East Central Texas 86,100 ao Gee 72,850 
i - a East Texas 369,500 369,700 298,700 
Wyoming 40-1.30 Kentucky 1.32-1.43 ae Texas oy 220,000 poy 
Oa-1. Coastal Texas .... ; 291,200 291,750 194,300 
Colorado .95- .97 TOTAL TEXAS _ 1,454,700 1,472,650 1,469,950 —_ 1,089,350 
ss P North Louisiana 81,600 80,750 66,500 
New Mexico .70-1.12 Indiana 1.22 Coastal Louisiana = —_—(266,850 261,400 219,850 
TOTAL LA. 333,200 348,450 342,150 286,350 
Texas Ohio Arkansas 76,500 74,050 72,400 69,400 
ississippi 55,100 2 74,450 63,300 16,000 
North Central .78-1.18 a 408,100 400,300 419,800 327,400 
. ndiana 20,500 2 18,400 18,000 20,550 
Panhandle -70-1.12 Lima 1.17 | Eastern (not incl. 
Ill. & Ind.) 94,300 96,250 99,450 89,250 
West Texas -70-1.12 Michiga 1.11-1.45 Michigan 47,400 56,950 57,950 46,350 
n eLi-l. yoming 83,400 82,050 79,700 72,650 
Gulf Coast .93-1.48 Montana 20,600 21,400 20,000 17,800 
Colorado 5,200 5,350 5,750 3,500 
Darst Creek 1.14 Pennsylvania New Mexico 115,200 117,800 116,450 101,100 
TOTAL EAST 
East Texas 80-1.27 Bradford 2.75 OF CALIF. 3,443,300 3,448,200 3,445,100 _ 2,742,450 
Talco 79 , California 626,700 638,400 626,100 592,600 
Southwest 2.40 TOTAL U. S. 4,070,000 4,086,600 4,071,200 —_ 3,335,050 
Kansas -75-1.25 E k 1These are Bureau of Mines’ calculations of the requirements of 
ureka 2.34 ome _— = Bg — —_ ——— outlined in its _ 
iled forecast for the month o ovember. As requirements may 
Oklahoma -75-1.25 Buckeye 2.30 | supplied either from stocks, or from new production, contemplated 
withdrawals from crude oil inventories must be deducted from the 
Arkansas (88-4.35 Corning 1.31 ae ag ago ll Saas to determine the amount of new 
crude produced. 
P ee, See. 4 Mississippi, and Indiana figures are 
or week en 7 a. m., November 26th. 
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PETROLEUM Statistics AND FIELD Operations 
























































U. S. Daily Average Production Daily Average Crude Runs to Stills 
} 4,000,000__ | 3,900,000 
3,850,000 f 3,800,000 
& 3,700,000 3,700,000 
< 3,550,000 3,600,000 
| 3,400,000 | 3,500,000 
i» eo ae ee v a. = 
Gece HRR eS SMas s Sects aaerchtPasr & 
ASPSCS 222362 ASPESECSLZESZSOZ 
U. S. Crude Oil Stocks Gasoline Stocks—Total U. S.* 
_} 285,000,000 «| 100,000,000 
1 270,000,000 ~ 
~ pres re} 000,000 
~ 255,000,000 ~ ne 
< 240,000,000 < 80,000,000 
| 225,000,000 | 70,000,000 
uv r-) u 7 > v b> bb we cs > 
o so,8 & = a. fo) 
Q a3 =< nA z S82 




















*These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished stocks only. Above statistics by American 
Petroleum Institute. 
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Summarized Operations in Active Fields for November, 194! 
FIeLps | Completions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 
TEXAS 
ER 5 ka oc wane veew ewe sisaceansu 84 68 14 32 3500-3700 2 40 Rotary 
Gaines County........ccccccccsccccees 11 10 4 12 4400-5584 2 22-35 Rotary 
Hockley County...................6-. 42 42 7 14 4800-6850 2 20-30 Rotary 
Se - 21 21 14 21 3675-4377 2 or3 32-36 Rotary 
EE orga whs 46 Sieceeneaehebean 68 66 10 27 1700-3900 2 40 Rot.-Cab. 
Nueces County...............0000000- 26 22 8 20 3922-5878 2or3 21-54 Rotary 
es ee | errr 24 23 7 15 3730-3935 2 42-43 Rot.-Cab. 
Hawkins Field....................... 26 25 7 23 4495-4912 2 19-29 Rotary 
OKLAHOMA 
Okfuskee County................... 22 17 s 14 2150-4125 2 or 3 38 Rotary 
KANSAS 
Russell County............. ee ianeriell 28 23 6 24 2926-3435 2 and 5 32-37 Rot.-Cab. 
RM on eis cere seceewaraeeuas 16 12 9 15 3222-4085 2 and 5 42-48 Rot.-Cab. 
So a ies 25 18 & 22 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
Central Illinois................... oa 337 266 365 180 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
ra ee 16 11 8 18 3150-4030 2 30-34 Rot.-Cab. 
CALIFORNIA 
Dn MOONE. gcc cece ccscesiveeseee 30 27 14 28 1840-11 ,450 3or4 14-30 Rotary 
EET TT Ee 18 18 6 13 3500-4000 2 and 3 18-20 Rotary 
° J e,e 
Field Activities by States for November, 1941 
7 , 
STATE Completions Producers Locations Rigs | Drilling Wells Production, 1940 
| November October | November October | November October Nov ember o— | November October (In Barrels) 
eT eee . 17 38 13 17 14 19 10 10 13 22 25,699,000 
California........ cate 101 133 92 116 57 66 78 88 80 93 224,029,000 
CR 5 oes wvescswes 3 1 2 noe 1 3 3 2 1 l 1,369,788 
EN a ge-0,:d esbsw bre Seth 337 490 266 394 = 501 365 390 180 175 146,572,938 
re 46 53 26 32 70 20 30 53 64 4,946,384 
Os ss ba.0 4.4% om 132 240 86 173 190 260 18 23 140 160 65,602,452 
Kentucky...........-. 34 27 20 11 39 45 8 8 25 27 5,282,335 
aco a mob aan 136 192 91 122 110 181 52 60 195 218 103,738,728 
ror 86 95 67 61 94 135 25 23 76 85 19,768,984 
NS eee s 44 6 35 Sane picite ome shits Keka mae 4,313,158 
Weomtame...........08 29 38 22 29 19 23 10 8 15 19 6,663,872 
OO 9 12 5 10 s 6 6 4 6 s 267 533 
New Mexico. . err 43 47 35 41 45 43 18 20 39 41 38,893,898 
ee 135* 119* 65* 119* neon ieee paw ‘oun ee re 4,240,441 
Ohio. . Citing dal 162 200 121 156 eka iad ey ainsi one ian 3,132,280 
Oklahoma . ee aalanal 126 224 84 163 186 284 71 64 110 103 152,516,049 
Pennsylvania . bia wiscadat 154* 315* 147* 303* ae a ye ee as Cae 17,987,217 
Texas.. 5 i ae ast 903 1103 633 815 1040 1129 800 793 1215 1363 490,101,261 
West Virginia. ge etl 7 98 66 76 41 47 36 20 104 108 3,586,653 
Wyoming....... pied 9 12 8 10 11 14 5 7 7 13 25,863,538 
ees 2406 3481 1855 2683 | 2316 2826 1525 1550 2259 2500 1 344,576,159 




















*Includes water-intake and pressure wells. 
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MAJOR [ive Line ACTIVITIES 





HE Lone Star Gas Company has announced the begin- 
ning of construction of a 12-in. pipe line into the 
Sewell field of Young County, Texas, and plans for laying 
a 6-in. line into the Pottsville gas area of Hamilton County. 
The Sewell line will be laid from the company’s compres- 
sor station at Brad in Palo Pinto County 27 miles north to 
Sewell. It will have a capacity of 25,000,000 cu. ft. per day. 
The line will cross the Brazos River at a point just below 
Possum Kingdom Dam. Pipe used in laying the line is that 
salvaged from a former line extending from San Angelo to 
the Big Lake field. 
On completion of the Sewell line, crews will start laying 
the Pottsville line that will extend 15 miles to a point north 
of Hamilton, tying in with the company’s system. 


Dedication of the 456-mile gasoline pipe line of the South- 
eastern Pipe Line Company, which required a special act of 
congress before it could be completed through a portion of 
Georgia, will take place in Atlanta, Georgia, December 19. 

Senator Walter F. George, Georgia, and Representative 
William P. Cole, Jr., Maryland, two of the Nation’s leaders, 
are scheduled to speak at the ceremonies. Numerous other 
prominent men will also be on the program. 

A common carrier, the pipe line will take gasoline that 
comes by tanker to Port St. Joe, Florida, and move it to 
Bainbridge, Albany, Americus, Mason, Griffin, Atlanta, and 
Rome, Georgia, and to Chattanooga, Tennessee. 

Twenty-two thousand tons of oil tankers or approx- 
imately 2.2 percent of the tankers now in use in American 
waters will be replaced by the line. As a short cut the line 
will reduce tanker mileage in some cases by almost two- 
thirds and disposes of the necessity of entering the Atlantic 
ocean, which is important in time of war. 

Capacity of the line is estimated at 30,000 bbl. of gas- 
oline per day. A report from the contracting company, Wil- 
liams Brothers Corporation, Tulsa, Oklahoma, stated that 
more than 31,000 tons of 8- and 6-in. steel pipe, or more 
than 60,000 individual pieces of pipe in 40-ft. lengths, were 
hauled from supply bases and strung along the right-of-way. 
The ditch for the line was 2,418,000 ft. in length with more 
than 1200 men employed on construction of the line at 
one time. 


Construction of a 10-in. pipe line from the Tinsley pool 
of Mississippi to Baton Rouge, Louisiana, will begin within 
60 to 90 days, according to an announcement made by the 
Standard Oil Company of New Jersey. A final decision has 
not yet been made as to whether the line will be constructed 
and operated by the Oklahoma Pipe Line Company, Tulsa, 
Oklahoma, or some other affiliate of the Jersey company. The 
terminus of the Kansas-Oklahoma pipe line system of Okla- 
homa Pipe Line Company is at Baton Rouge. 


- 

Completion of 3 gaps in an 18-in. line to parallel its 
present line from Monroe, Louisiana, to Memphis, Tennes- 
see, has been announced by the Memphis Natural Gas Com- 
pany. Estimated cost of the lines will be $1,200,000. Due to 
the fact that gas production in the Monroe and Richland 
fields has been greatly reduced, it is probable that purchases 
will be made from trunk lines that deliver gas from the 
Shreveport, Louisiana, district to Monroe. 


~~ 
John M. Hall, American oil company engineer in Chung- 
king, China, has disclosed plans for the laying of a pipe line 
along the 700-mile Burma Road to supply gasoline for 
China’s growing war machine. 
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The construction of 12-in. loops for its Wyoming-Kansas- 
Missouri trunk pipe line have been announced by The Stan- 
olind Pipe Line Company to begin immediately. 

Two loops, an aggregate of 54 miles of line, will increase 
the flow of crude oil from pools in the Rocky Mountain 
fields to the Mid-Continent and Great Lake refinery areas. 

Construction of the first loop will be about 40 miles 
southeast of Kansas City, Kansas, and west of Freeman. The 
second loop is at Topeka, Kansas. One loop is to be 25 miles 
in length and the other about 19 miles. 

~ 

The Sinclair Refining Company has begun construction 
on the first section of the 340-mile, 6-in. pipe line to trans- 
port refined products from Marcus Hook, Pennsylvania, to 
Pittsburgh, Pennsylvania. First construction operations have 
begun near Lancaster and Harrisburg, Pennsylvania, and 
several other points. 

The first section to be laid will be 170 miles in length, 
contract for which has been let to Sheehan Pipe Line Con- 
struction Company and O. C. Whitaker Company. 

A charter in Pennsylvania had been applied for by Sinclair 
for the Union Pipe Line Company preparatory to obtaining 
permission for the project. 


ad 
Seventy-two miles of 8-in. pipe line in 7 loops is being 
added by the Phillips Petroleum Company to the trunk line 
owned by the company in Missouri. This line is part of the 
system for transportation of finished products from Borger, 
Texas, to Chicago, Illinois. Construction of the line began in 
the early part of December. 
ao 
The first line built by the Cities Service Gas Company by 
contract in 10 years is the construction of more than 52 
miles of 16-in. gas pipe line from Cement to Oklahoma City, 
Oklahoma. The line is being laid by the Midwestern Engi- 
neering and Construction Company and will be electric 


welded. 
a 


Work is now in progress on the construction of 101 miles 
of 8-in. crude oil pipe line contracted for by Black Con- 
struction Company. The line will have its beginning in the 
recently opened field at Apache, Oklahoma, and will extend 
to Seminole, Oklahoma. Approximately 30 miles of pipe 
have been delivered with another 30 miles due in the im- 
mediate future. The line will be completed February 1. 


od 


The 13-loop program of the Gulf Refining Company, 
Tulsa, Oklahoma, is completed except for one loop, which is 
soon to be finished. Two hundred and two miles of 10-in. 
loops between Glennpool, Oklahoma, and Dublin, Indiana, 
constituted the program. 

Unfinished is the loop between Steelville Station, Missouri, 
and the Mississippi River, which is 19 miles in length. Muddy 
ground was the reason given for the delay on the loop; how- 
ever, construction is expected to be completed this month. 

To obtain the increased capacity of the line due to the 
loops, the company will complete the pumping station now 
under construction at State Line, Indiana. This station will 
be equipped with a 350-hp. Diesel engine, driving a centrif- 
ugal pump that will increase the line’s capacity from 3000 
to 4000 bbl. for a total of nearly 30,000 bbl. 

Further increase of the line’s capacity between Dublin and 
Cincinnati, Ohio, from 3000 to 4000 bbl. was made by loop- 
ing with 20 miles of 8-in. 
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The Thermal Properties of a Wet Gas 





involving thermal properties 


by George Granger | 


x> Enthalpy-entropy and temperature-entropy diagrams for wet 


gases, such as condensate, aid in accurate calculations 


Professor of Chemical Engineering, University of Michigan 


N AN article appearing in the April, 
1941, issue of The Petroleum En- 
gineer, page 34, methods were devel- 
oped and demonstrated for computing 
the thermal properties, including an 
enthalpy-entropy diagram for dry nat- 
ural gas. Examples were given showing 
the use of such a diagram in comput- 
ing the drop in temperature accom- 
panying a free expansion, the horse- 
power required for compression, and 
the heat to be extracted to obtain the 
desired temperature. In the present arti- 
cle it is planned to demonstrate how 
the thermal properties of the lighter 
hydrocarbons may be combined with 
the equilibrium volatility constants to 
construct a similar enthalpy-entropy 
diagram, or a temperature-entropy dia- 
gram, for a wet gas or effluent from a 
producing well forming a concentrate 
upon reduction of pressure. 

In preparing the diagram for the dry 
gas, the gas at 32°F. and 1 atmosphere 
pressure was used as the reference state 
of zero enthalpy and zero entropy. In 
the preparation of the present chart for 
a wet gas the reference state will be 
liquid at 32°F. and 1 atmosphere pres- 


and 


tad. Fomute 





GEO. GRANGER BROWN 


graduated with a bachelor's degree in chemical 
engineering from New York University in 1917 
—Served with the Aluminum Company of 
America, the Chemical Warfare Service at 
Washington, D. C., the Union Special Machine 
Company,and Youngstown Sheet and Tube Com- 
pany—lIn 1920 joined the staff of the Depart- 
ment of Chemical Engineering, University of 
Michigan—Received doctor's degree in 1924— 
The professional degree of chemical engineer 
was granted by New York University in 1925. 
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received bachelor of science degree from Cali- 
fornia Institute of Technology in June, 1934— 
M.S.E. in chemical engineering from University 
of Michigan in February, 1939—Ph.D. in chem- 
ical engineering from University of Michigan 
in June, 1941—At present he is working on a 
National Defense research project under Dr. 
Brown—After obtaining his B.S. degree he 
worked as a chemist in a California refinery 
for one and a half years. 
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Fig. 6. Phase diagram for wet natural gas 
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sure. It is true that the material does 
not exist entirely in the liquid phase 
under these conditions, but this is im- 
material as the reference state is simply 
an arbitrary condition chosen for pur- 
poses of computation. 


Roland, Smith, and Kaveler* have 
determined experimentally the values 
for the equilibrium constants at 40°, 
120°, and 200°F. for a mixture hav- 
ing the composition given in Table 2. 
From these data cross plots were pre- 
pared giving the values for the equi- 
librium volatility constants as func- 
tions of temperature for lines of con- 
stant pressure, so that values could be 
easily determined for any desired pres- 
sure and temperature. Because these 
charts can easily be prepared from the 
original data* and are of no direct util- 
ity except for the particular gas com- 
position given in Table 2, these charts 
are not reproduced herein. 





TABLE 2 
Composition of wet natural gas used by 
Roland, Smith, and Kaveler‘ 


Compound Mol, percent 








Methane 86.27 
Ethane 3.38 
Propane 2.33 
Butanes 2.07 
Pentanes 0.69 
Hexanes 0.90 
Heptanes + 4.36 


Pseudo-critical temperature 
408.5° absolute 
Pseudo-critical pressure 
651.1 lb. per sq. in. absolute 
True critical temperature 
518° absolute 
True critical pressure 
3090 lb. per sq. in. absolute 





assuming a pressure to determine the 
value for the volatility constant and 
multiplying the mole fraction given in 
Table 2 by the corresponding value of 
the equilibrium constant. The summa- 
tion of these products equals one 
(unity) when the assumed pressure is 
the bubble-point pressure for the 
chosen temperature. This procedure has 
already been explained in connection 
with the calculation of the temperature 
in the reboiler, equation (35), appear- 
ing in the June, 1940, issue of The 
Petroleum Engineer, page 55. 











Using these equilibrium constants 
the bubble-point curve of the entire 
mixture of Table 2 was computed for 
the temperatures given in Table 3, by 


‘Roland, Smith, and Kaveler, Oil and Gas. Journal, 
Vol. 39, No. 46, p. 128 (March 27, 1941). 
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TABLE 3 
Computed bubble points and dew points 
of the mixture of Table 2 
Bubble point Pressure, 
temperatures, °T lb. per sq. in. abs. 
—256 14.7 
—215 60 
—184 150 
—123 300 
— 50 1000 
— 15 2000 
32 2940 
40 3000 
58 3090* 

Dew point Pressure, 
temperatures, °F. lb. per sq. in. abs. 
120 3300 
200 3150 
282 500 
200 62 
120 17 

40 2.3 
*Critical point. 











The dew-point curve was determined 
in a similar manner by dividing the 
mole fraction of each component as 
given in Table 2 by the value for the 
equilibrium volatility constant at the 
assumed pressure. The sum of these 
quotients equals 1 when the assumed 
pressure used in determining the value 
for the equilibrium constant is the cor- 
rect dew-point pressure for the chosen 
temperature. This procedure has been 
previously outlined in connection with 


gl 


the computation of the dew-point of 
the distillate gas at the top of a frac- 
tionating column in connection with 
equation (34) appearing in the May, 
1940, issue of The Petroleum Engineer, 
page 28. 

The results of these calculations of 
bubble-points and dew-points are plot- 
ted in Fig. 6 as the open circles. At 
pressures below 400 Ib. per sq. in. abso- 
lute, it was necessary to extrapolate 
these experimental values for the equi- 
librium constants. The ideal equi- 
librium constants given in Fig. 13 in 
the June, 1940, issue of The Petroleum 
Engineer, pages 56, 57, 58, and 60, 
were used for this purpose. The points 
so calculated are indicated by a circle 
with a vertical line through the center. 
At the temperature from 500°R. to 
about 600°R. on the dew-point curve 
the ideal equilibrium constants could 
be determined directly from these fig- 
ures in the June, 1940, issue. For pur- 
poses of comparison the bubble-point 
was computed using the vapor pressure 
of the pure hydrocarbon and Raoult’s 
law at the pressure of 300 Ib. per sq. in. 
This point is indicated as a circle with 
a horizontal line through it. 

The bubble-point line and the dew- 
point line were then drawn through the 
points to indicate the boundaries of the 
two-phase region as shown in Fig. 6. 

The critical point for the mixture of 
Table 2 was computed (by a method 
not yet published) and located at the 
point C, 58°F. and 3090 Ib. per sq. in. 
absolute. 

The lines showing the mole percent 
vapor within the envelope of Fig. 6 
were drawn through points computed 
by the method described by Katz and 


Brown’ using their equation (12): 


Vi= _ KZ. (27) 
F K+L/V 
in which 
V = total moles of vapor 
F = total moles of feed or total 
material 


L = total moles of liquid 

Z = mole fraction of the hydrocar- 

bon in the feed 

K = equilibrium constant at the 

temperature and pressure of the 
particular hydrocarbon, in this 
case taken from the experimen- 
tal values of Roland, Smith, 
and Kaveler.* 

The enthalpy of the saturated liquid 
was computed at atmospheric pressure 
by use of the enthalpy data of the in- 
dividual hydrocarbons as plotted in Fig. 
7. The values read from this chart, 
applicable to atmospheric or zero pres- 
sure, are multiplied by the mole frac- 
tion of each component to determine 
the enthalpy of 1 lb. mole of the liquid 


5Katz and Brown, Industrial and Engineering Chemis- 
try, Vol. 25, No. 12, p. 1373, Dec., 1933. 
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mixture at atmospheric pressure. The 
enthalpy so computed for atmospheric 
pressure was then corrected to the pres- 
sure corresponding to the bubble-point 
curve at the corresponding tempera- 
ture by means of the following equa- 
tion: 


sof fh—-8),fo 


The values for the volume V, and the 
rate of change of volume with tem- 
perature at constant pressure were de- 
termined from Fig. 8. 

The entropy of the saturated liquid 
was computed from the heat capacity 
relationship of Fig. 9 using the follow- 
ing equation: 


ss=|Gaat rneces 


Equation (25) was used to compute 
the entropy as a function of tempera- 
ture at atmospheric pressure. The en- 
tropy so computed was then corrected 
to the pressure corresponding to that of 
the bubble-point curve as shown in 
Fig. 6 by means of the following equa- 
tion: 


—(oV 
sx=| (2Y), . (28) 


The rate of increase of volume with 
temperature at constant pressure was 


determined as before from the data of 
Fig. 8. These computations are outlined 
in Example 4. 


Example 4 


Computation of enthalpy and en- 
tropy of the mixture at 58°F. and 3090 
lb. per sq. in. abs. 

Enthalpy 

From Fig. 7, the relative enthalpy, 
H, of the liquid mixture at 58°F. and 
atmospheric pressure is 445 B.t.u. per 
lb. mol. 

The increase in enthalpy due to the 
increase in pressure from atmospheric 
to 3090 lb. per sq. in. abs. is: 


3090 


ov 
AH = [v—r ay) P| dP 


14.7 
== —235 B.t.u. per Ib. mol 


Therefore, H at 58°F. and 3090 Ib. 
per sq. in. abs. is: 

H = 445 — 235 = 210 B.t.u. per 
lb. mol 
Entropy 

From Fig. 9, the average C, for the 
mixture between 32°F. and 58°F. at 
atmospheric pressure is 17.12 B.t.u. per 
lb. mol per °F. Therefore, the entropy, 
S, at 58°F. and 1 atmosphere referred 
to 32°F. is: 


518 


17.12 In “ion 0.900 B.t.u. per Ib. 





mol per °R. 


The increase in entropy of the mix- 
ture due to the increase in pressure 
from atmospheric to 3090 lb. per sq. 
in. is: 


3090 


ov - 
5 “Dp dP = —1.4 B.t.u. 


14.7 


AS = — 


per lb. mol per °R. 


Therefore, the relative entropy at 
58°F. and 3090 lb. per sq. in. is 0.900 
— 1.4 = —0.500 B.t.u. per lb. mol per 
per OR. 

In this manner the enthalpy and the 
entropy for the saturated mixture were 
determined for all points on the bub- 
ble point curve given in Table 3 up to 
that of the critical point. 


At the critical point the properties 
of the liquid and vapor are identical, 
and the entropy of the vapor and the 
enthalpy of the vapor are identical 
with the corresponding properties of 
the saturated liquid. 


Using the entropy and the enthalpy 
of the critical point as a starting point, 
the entropy and enthalpy of the sat- 
urated vapor were computed for the 
conditions of temperature and pressure 
indicated along the dew-point line in 
Fig. 6 by a similar procedure using 
Figs. 2, 3, and 4 (April, 1941, issue, 
The Petroleum Engineer, pages 38 and 
40) as outlined in Example 5. 





Fig. 7. Enthalpy of hydrocarbon liquids 
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Fig. 10. Enthalpy of hydrocarbon vapors 
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MOLE WEIGHT OF NORMAL PARAFIN CORRECTION temperature and Example 4 at lower 
Fig. 8. Effect of temperature and pressure on liquid hydrocarbon density — ramen). ; ; 
m” Points computed in this manner 
- ~~~=~ were plotted in the enthalpy-entropy 
Example 5 ' 518 diagram, Fig. 11, and the lines of con- 
iti ’ bedi hal 38°F., T, = =“ 1.27 stant pressure were drawn in as shown. 
Xi, saceaguele =~ geal Age ; For computing the lines within the 
and entropy at 120°F. and 3300 Ib. : 
ie. he . 580 two-phase region, the entropy and en- 
“ Be : 120°F., Tr = 408.5 1.42 thalpy of the liquid and of the vapor 
“nthat py at each point were computed as for an 
The enthalpy of the mixture as a 3090 Ib. per sq. in., individual mixture in the same manner 
Se a Seu hes bn ute avs fr the 
¢ . m- . mixture. For example, the mixture o 
puted by Fig. 10 and the mol fraction ; lauid and vapor existing at 120°F. 
of Table 2 as 3770 B.t.u. per Ib. mol. poe rae alii aaa a 2000 Ib. a sq. in. 
The pseudo-reduced temperature, Pr = 65L1 5.07 pressure was computed as indicated in 
Tr, and pressure, Py, at 120°F. and 1.1 Example 6. 
3300 Ib. per sq. in. abs. are: The increase in entropy, AS, between 
Example 6 
580 3090 Ib. per sq. in. and atmospheric P 
izk= 40857 1# pressure at 58°F. from Fig. 3 is Computation of relative enthalpy 
+13.51. and entropy at 120°F. and 2000 Ib. 
— 3300 — 5.97 The increase in entropy, AS, at one per sq. in. 
651.1 oo “er 58°F. and 120°F. At 120°F. and 2000 Ib. per sq. in. 
, ; is 1. ig. 4 an ti 25). : ists i 
From Fig. 2, and these reduced prop- wn y *18 on (25) the mixture of Table 2 exists in two 
erties, the increase in enthalpy caused I € increase in entropy, AS, at phases, computed by equation (27), as 
by the incosne ia. pease feo tore 120°F. between one atmosphere and _ shown in Table 5. 
to 3300 Ib. per sq. in. at 580° abs. is 
obtained as follows: TABLE 4 
— 4H —e Relative values of enthalpy and entropy along the phase boundary of the 
- =o mixture of Table 2 P 
ss Bubbl j Bubb 7 u. per 
, AH = 3.37 X 360 = 1955 temperature, "F. _pressure,lb.per sq.in. Batu. per Ib. mol 1b. mol per "abs. 
-C.u. per 1D. mol. —256 14.7 —4950 —15.11 
For this calculation it may be as- — 60 —4248 —11-94 
sumed that the enthalpy at atmospheric 193 be —8714 — 9.97 
: —2652 — 6.56 
pressure is the same as at zero pressure. =» 1000 —1417 — 3.49 
Therefore, the relative enthalpy at — 15 2000 — 858 — 2.49 
120°F. and 3300 Ib. per sq. in. is: 32 2940 — & — 1.09 
3770 — 1955 = 1815 Bt Ib 8 jae — 
| = -t.u, per Ib. 58* 3090 210 — 0.50 
mol. 
. 
‘ Dew poi Dew poi er 
Entropy cciianalaons °F. seinen titer a0, B.t.u. P 1b. mol lb. as °abs. 
The entropy of the mixture at the nd rare 1805 0.91 
sritical point, 58°F. . 3184 3.55 
poige gis and 3090 Ib. per 282 500 5460 10.20 
sq. in. is —0.5 B.t.u. per lb. mol per 200 62 4875 13.02 
abs. as computed in Example 4. The 120 17 3270 14.36 
corresponding pseudo-reduced tempera- Soca 40 2.3 2910 16.36 
tures and pressures are: ala 
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Pseudo-critical temperature 
Pseudo-critical pressure 
True critical temperature 
True critical pressure 





TABLE 5 
Component Mols in feed Mols in liquid Mols in vapor 
Methane _.........0.8627 0.03975 0.82310 
eee 0.0338 0.00410 0.02970 
SS 0.0233 0.00461 0.01861 
Butanes.....................-.. 0... 0.0207 0.00619 0.01455 
Pentanes ___......... _......0.0069 0.00305 0.00382 
Hexanes sl ances _....0.0090 0.00550 0.00345 
Heptanes plus 0.0436 0.03780 0.00577 
1.0000 0.1010 0.8990 

The Vapor 

Component Mol fraction 

Methane....... ..0.91600 

Ethane.... _....0.08305 

Propane... paced ...0.02075 

Butanes..... isch Boacesa ...0.01617 

I 5 rs sic daeas cccdmtne cuceihccee 0.00426 

Hexanes............ _..... 0.00884 

Heptanes +......... ...0.00643 


373.5° abs. 

677.1 lb. per sq. in. abs. 
—32°F. 

1318 lb. per sq. in. abs. 








Entropy 


Consider the vapor as a liquid from 
32°F. to its critical temperature, 
—32°F. The average specific heat for 
the mixture between these tempera- 
tures is 14.80 B.t.u. per lb. mol per °F. 
The relative entropy for the mixture 
at —32°F. and 1 atmosphere is: 

428 


14.8 In -——- = —2.04 B.t.u. 
"492 ” 


per lb. mol per ° abs. 


AS = 


The increase in entropy due to the 
increase in pressure from atmospheric 
to 1318 lb. per sq. in, by graphical in- 
tegration of equation (28), is —0.475 
B.t.u. per lb. mol per ° abs. Therefore, 
the relative entropy of the mixture at 
—32°F. and 1318 Ib. per sq. in. is: 

—0.475 — 2.04 = —2.515 Btu. 
per lb. mol per ° abs. 

Consider the mixture as a vapor 
from —32°F. to 120°F. at atmos- 
pheric pressure. The average specific 
heat for the mixture between the two 
temperatures is 9.35 B.t.u. per Ib. mol 
per °F. The increase in entropy of the 
mixture due to increase in temperature 
from —32°F. to 120°F. at 1 atmos- 
phere is: 


580 
AS = 9. — 
S = 9.35 In 428 
per lb. mol per ° abs. At —32°F. and 
1318 lb. per sq. in., the pseudo-reduced 
temperature and pressure are: 


= 25355 Bim 


428 
Tr = —-= 11.15 
a ES 

1318 
Py = — = 193 
a oF 


The increase in entropy, AS, between 1 
atmosphere and 1318 lb. per sq. in. at 
—32°F. from Fig. 3 is —12.00 B.t.u. 
per mol per ° abs. 

At 120°F. and 2000 Ib. per sq. in. 
the pseudo-reduced temperature and 
pressure are: 
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580 

Tr = 5555 = 159 
2000 | 

Pr =z = 2.99 


The increase in entropy due to in- 
crease in pressure from 1 atmosphere 
to 2000 Ib. per sq. in. from Fig. 3 is 
—11.08 B.t.u. per Ib. mol per ° abs. 
Therefore, the relative entropy for the 
vapor fraction is: 

2.825 + 12.00 — 11.08 — 2.515 
= 1.23 B.t.u. per Ib. mol per ° abs. 


The liquid 





Component Mol fraction 
Methane . 0.393 
Ethane ..... 0.0406 
Propane _............ 0.0457 
Butanes . ...0.0613 
Pentanes . ...0.0302 
Hexanes . 0.0550 
Heptanes plus 0.3745 











Average specific heat for the above 
mixture between 32°F. and 120°F. is 
39.5 B.t.u. per lb. mol per °F. The in- 
crease in entropy between 32°F. and 
120°F. at 1 atmosphere is: 

580 


AS = 39.5 In Ty io 6.47 B.t.u. per 
lb. mol per ° abs. 

The increase in entropy from 1 at- 
mosphere to 2000 Ib. per sq. in. at 
120°F. by graphically integrating 
equation (28) is —-0.833 B.t.u. per Ib. 
mol per ° abs. 

Therefore, the relative entropy for 
the liquid is: 

6.47 — 0.833 = 5.64 B.t.u. per Ib. 
mol per ° abs. 

The mixture 

The relative entropy for the mixture 
is: 

0.899 & 1.23 + 0.101 K 5.64 = 
1.675 B.t.u. per lb. mol per ° abs. 
Enthal py 

The vapor: The enthalpy of the va- 
por at 120°F. and 1 atmosphere is from 
Fig. 10, 3266 B.t.u. per Ib. mol. 

The increase in enthalpy due to the 
increase in pressure from 1 atmosphere 
to 2000 Ib. per sq. in. (from Fig. 2) is: 


A 
From Fig. 2, = —1.81 
4H = —1.81 XK 580 = —1050 


B.t.u. per lb. mol 

Therefore, the relative enthalpy, H, 
of the vapor at 120°F. and 2000 lb. 
per sq. in. is: 

3266 — 1050 = 2216 B.t.u. per lb. 
mol 

The liquid: The enthalpy of the 
liquid at 120°F. and 1 atmosphere 





Fig. 9. Specific heat of hydrocarbon liquids 
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Fig. 11. Enthalpy-entropy diagram for wet natural gas 


(A slight error exists in Fig. 11 that should be pointed out. The lines of constant temperature below 100°F. at 

pressures above 1000 Ib. per sq. in. abs. should curve downward more steeply so that the 60°F. line intersects 

the two phase boundary at a point slightly above point C. The other lines of constant temperature should curve 
downward in corresponding manner) 
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from Fig. 7 is 2486 B.t.u. per lb. mol. 


increase in pressure from 1 atmosphere 
The increase in enthalpy due to the 


to 2000 lb. per sq. in. from graphical 













integration of equation (1) is 296 
B.t.u. per Ib. mol. 

Therefore, the relative enthalpy of 
the liquid at 120°F. and 2000 Ib. per 
Sq. in. is: 

2486 
mol 


296 = 2782 B.t.u. per Ib. 


Mixture: The relative enthalpy of 
the mixture is: 

0.899 & 2216 + 0.101 *K 2782 = 
2271 B.t.u. per lb. mol 

These values of enthalpy and en- 
tropy within the two-phase region 
were then plotted on the enthalpy- 
entropy diagram (Fig. 11). Lines of 
constant quality are omitted to avoid 
confusion, but the quality can be de- 
termined by reading in Fig. 6 the indi- 
cated quality for the same temperature 
and pressure. 

The enthalpy-entropy diagram, Fig. 
11, may then be used in the same man- 
ner as the enthalpy-entropy diagram, 
Fig. 5, in the April, 1941, issue, The 
Petroleum Engineer. 
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Method of Keeping Rope From Snarling 


on Cathead 


ANY of the most effective safe- 

ty features on a drilling rig are 

simple and inexpensive. This is true of 

the device shown in the accompanying 
photograph. 

The steel divider or finger in front 
of the cathead serves to keep the work- 
ing or incoming strand of the cat rope 
separate from the wraps on the cathead 
drum. Thus there is no danger of the 
rope snarling and causing an accident. 

The finger is stationary but it is 
hinged at top and bottom so it may be 
easily removed when desired. 
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Fig. 1. A steel mud tank conserves 
space, reduces volume of mud 
required 
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Medium Weight Drilling Equipment 
Employed in Deeper North Texas Drilling 





=p Hydraulic couplings on Diesel engine shafts provide desired flexibility in 


drilling—Rig capable of drilling to 7500 ft. is readily disassembled and 
moved despite its size 


N increasing amount of interest is 
being directed currently to the 
drilling activity in the general vicinity 
of Wichita Falls, Texas — the North 
Texas area that has been such an im- 
portant factor in the oil history of 
Texas since the days of Breckenridge 
and other early prolific fields. 

The discovery of deeper production 
in the K.M.A. field of Wichita County 
and in the newer fields of Archer, Clay, 
Cooke, and Montague counties has 
made it necessary to employ, in many 
instances, drilling equipment that is 
slightly heavier than has heretofore 
been required in the relatively shallow 
North Texas drilling. At the same time, 


PPI IEEE EI ID PD PT + aaa 





Fig. 2. Hydraulic couplings on drill- 
ing engines increase flexibility 
of control 
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however, portable type equipment hav- 
ing increased depth capacity is being 
used satisfactorily by some operators. 

In some instances, relatively heavy 
equipment is being moved-in to the 
North Texas area from other fields in 
Texas and from other states. For ex- 
ample, the Superior Oil Company, in 
recent months, has moved the rig here 
illustrated from South Louisiana to the 
North Texas area. 


The rig, designated as a 7500-ft. as- 
sembly, is relatively new and incorpo- 
rates several features in its design that 
are extremely interesting. 

As a new rig, only one 6800-ft. well 
was drilled in South Louisiana before 
the equipment was moved to North 
Texas. Subsequent to the move, two 
wells in Montague County have been 
drilled and completed. At the present 
time, the rig is drilling its fourth well, 
a wildcat in the western part of Clay 
County, approximately 8 miles east of 
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the town of Scotland, Texas, which, in 
turn, is approximately 17 miles south 
_ of Wichita Falls. 


Arrangement 


Despite the size and weight of 
equipment required for 7500-ft. drill- 
ing, the rig is easily and quickly moved. 
The drawworks, two of the 325-hp. 
engines, and the transmission are 
mounted on an 8-ft. substructure. Both 
15-in. mud pumps are mounted at 
ground level, one being driven by V- 
belts from a sheave on the shaft of one 
of the two drilling engines. The other 
pump, serving as a standby unit, is 
powered separately by a third 325-hp. 
engine. 

The general arrangement of the 
equipment is shown in Fig. 3. All 
equipment shown except the slush 
pump is at derrick floor level. Included 
in the diagram are notations indicating 
the relative speeds of the various shafts, 
based on an engine speed of 900 r.p.m. 
Likewise, the relative sizes of the chain 
sprockets, belt sheaves, etc., are indi- 
cated by showing the number of teeth 
in the sprockets or the pitch diameters 
of the sheaves. 


Drawworks 


The drawworks has a selection of six 
hoisting speeds and three rotary drive 
speeds. The heavy-duty transmission 
unit has three forward speeds and one 
reverse speed and includes a counter- 
shaft and a jackshaft. All power to and 
within the drawworks is transmitted by 
means of sprockets and chains, and all 
shafts are mounted on self-aligning 
roller bearings. Double chain having a 
2-in. pitch is used for all drives except 
the engine and combination rotary and 
high-speed drum drives, which are 1 '/2- 
in. pitch triple and 3'/-in. pitch single 
chain, respectively. The catshaft is 
powered by 2-in. pitch single chain 
from the jackshaft. 

By including the reverse gear with 
the drawworks and by the use of close- 
coupled chain drives, the over-all 
length and total weight have been re- 
duced to a minimum. The drawworks 
may be reduced quickly to two sections 
each 8 ft. in width by unbolting the 
hoisting drum unit from the transmis- 
s:on unit and disconnecting the chain 
drives. Overall height of the draw- 
works is 5 ft. 101% in.; overall length is 
13 ft. 10 in. The net weight of the 
drawworks and transmission is approxi- 
mately 35,600 lb. 


Hydraulic Couplings 


The use of hydraulic couplings on the 
two main engine drives is perhaps the 
most unusual feature of the entire as- 
sembly. The coupling is mounted on 
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Fig. 3. Layout of drilling equipment indicating relative speeds available 








THE PETROLEUM ENGINEER, December, 1941 











the engine shaft between the clutch 
and the belt sheave, as shown in Figs. 
2 and 7. Completely enclosed by screen 
wire guards, the couplings require very 
little additional floor space and virtu- 
ally no attention is required by the 
operator, except for occasional routine 
inspections. 

Hydraulic drives have been used in 
other industrial applications for a num- 
ber of years but it is only within the 
last couple of years that they have been 
adapted to drilling equipment. The 
point of greatest interest to operators 
of drilling equipment is the manner in 
which hydraulic drives provide in- 
creased flexibility and ease with which 
internal-combustion engines may be 
employed as power for drilling rigs. 

Perhaps more is known by the av- 
erage drilling contractor or other user 
of drilling equipment of the torque 
converter than of the hydraulic cou- 
pling. As a matter of fact, it has been 
found that many men in the field 
either believe “‘torque converter” and 
“hydraulic coupling” to be synonymous 
terms or are confused regarding the 
basic differences between these two 
types of hydraulic drive. It is perhaps 
advisable, therefore, to discuss briefly 
the essential features of the two drives. 
For a detailed treatment of the subject, 
the reader is referred to an article that 
appeared about two years ago,’ from 





«Hydraulic Couplings and Torque Converters— 
Their Principles and Design”? by R. M. Schaefer, The 
Petroleum Engineer, November, 1939. 
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Fig. 4. One of the 15-in. mud pumps is driven by 15 D-section V-belts from 
above; the standby pump is powered individually by a 325-hp. Diesel engine 





which the following excerpts have been 
taken. 

“The hydraulic drive... endeavors 
to combine the torque-speed character- 
istics of the electric transmission with 
the high flexibility, high efficiency, low 
weight, and simple controls of the gear- 
box transmission. 

“The advantages obtained with a hy- 
draulic drive are the following: 

a. Smooth starting 

b. Absorption of shock loads 





Fig. 5. Air-operated clutches on principal controls aid simplified operation 
of the rig 





THE PETROLEUM ENGINEER, December, 


1941 


PPB BB IEE IEEE IPD DD Pt 


c. Absorption of engine torsional 
vibration 

d. Limiting torque capacity 

e. High torque capacity at low 


”” 


r.p.m. 


The above points apply to hydraulic 
drives in general, both torque convert- 
ers and couplings. Another point of 
similarity is that both are of the turbo 
type rather than the positive displace- 
ment type of hydraulic drive. In the 
turbo type, the action “depends upon 
the kinetic energy of the fluid dis- 
charged by an impeller or pump on the 
input side against the vanes of turbines 
or runners.... The positive displace- 
ment type of drive does not have the 
shock-absorbing qualities that are so 
desirable and can be obtained with the 
turbo type.” 

The differences between the hy- 
draulic coupling and the torque con- 
verter may be stated briefly as follows: 

“,.. the coupling is best adapted to 
constant-speed installations, where slip 
is required only to compensate for 
shock loads and overloads (no continu- 
ous slip). 

“The converter is best adapted to 
variable-speed installations in which 
loads are to be started frequently (con- 
tinuous variable speed operation at con- 
stant input speed.” 


Mud Circulating System 


The two 15-in. mud pumps have a 
standard liner or bore of 71% in. This 
bore may be altered by changing to 
liners of 63/4-in., 6%-in., or 5'4-in. 
diameter. 

As already noted, one of these pumps 
is driven by 15 D-section V-belts from 


31 






























Fig. 6. Mud ‘‘ditch'’ and shale shakers are mounted above steel settling tank 
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the drilling engines. The standby pump 
is not used during normal drilling but 
the 325-hp. engine to which it is con- 
nected is in operation at idling speed at 
all times. This is customary practice as 
a safeguard against pump failure. 

Instead of employing an extensive 
system of wooden flumes and earthen 
pits for transportation, settling, and 
storage of drilling mud, a steel trough 
and mud tank are used. 


The steel trough is attached to the 
substructure just below the derrick 
floor and extends along one side of the 
derrick. Mud returns from the conduc- 
tor pipe enter the trough at one end 
and flow out the other end over the 
two shale shakers, which are mounted 
above the steel mud tank, as shown in 
Fig. 6. The shale particles and other 
cuttings removed from the mud drop 
over the edge of the tank and accumu- 
late in a pile on the ground. 

The suction lines to the mud pumps 
are connected directly to the steel tank. 

The use of the tank and the arrange- 
ment in general provides a more com- 
pact mud system than is usually found 
in instances when earthen pits are used 
for mud storage. The expense of dig- 
ging pits is virtually eliminated, except 
for providing storage for waste mud 
and cuttings. The tank and mud 
trough are quickly and easily dis- 
mantled, transported, and set-up in 
making a move, thus contributing to 
the speed with which this rig may be 
set-up at a new location. 
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Other Equipment 


The rotary table, having a 2014-in. 
opening, is designed for high-speed 
drilling to a rated depth of 15,000 ft. 
The inherent gear ratio of 2.76 to 1 
permits a wide choice of rotating speeds 
by merely changing the size of the driv- 
ing sprocket. When supplied with a 


standard 17-tooth sprocket, the table is 
suitable for conventional rotating 
speeds. By substituting a 14-tooth 
sprocket, rotating speeds as high as 350 
r.p.m. may be attained. 

The crown block comprises six 48- 
in. manganese steel sheaves, all equipped 
with roller bearings. Based on a safety 
factor of 2, the safe working load that 
may be imposed on the crown is 360 
tons, including 300 tons of suspended 
load; 30 tons in the drawworks line, 
and 30 tons in the dead line. A 5- 
sheave 76-in. traveling block is used, 
to which is attached a 10-in. forged- 
steel hook. The sheaves in both blocks 
are grooved for 14%-in. line. The line 
used is a 1'%-in., 6 by 19 preformed 
wire drilling line. 

A 40-ft. hexagonal kelly and 4-in. 
external upset internal flush joint drill 
pipe are used. Approximately 200 ft. of 
1034-in. casing was set and cemented 
as a surface string. Rock bits are being 
used to drill a 9-in. hole. The casing 
for the oil string will probably be 7-in. 

For winter operation, the derrick 
floor has been enclosed with corrugated 
galvanized iron sheets. The fourble 
board in the derrick is protected from 
the wind by a tarpaulin wrapped 
around and tied to the derrick. 
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Fig. 7. Ample space is provided despite close-coupled transmission and use of 
hydraulic couplings 
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Type G-MV .compressors are for you 
who want rugged, gas-engine-driven 
units that are compact and flexible, 
easy to transport and install, require 
minimum housing and foundation 
materials... 400 to 1,000 horse- 
power. 





BE Bee 


A 1,000-hp Type G-MV Compressor in Cities Service Gas 
Company's station at Pampa, Texas. 


If you want the simplicity and de- = oe aan a 
pendability of slow-speed horizon- 7, I 
tals, there’s a complete line of = ca Re. 
Cooper-Bessemer engine-driven 

horizontal compressors ... 125 to 

1,500 horsepower. 


Nine, 1,500-hp, horizontal, engine-driven compressors 
in a large compressor station. 


If your operations and experience 
dictate motor-driven compressors, 
there are C-B horizontal, motor- 
driven units of up to 3,000 horse- 


power. 
fen 


A modern 500-hp motor-driven compressor unit 
in an Eastern plant. 


Let Cooper-Bessemer engineers help you select the right 
compressors for your plant. 


THE COOPER-BESSEMER CORPORATION 


Mount Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


) West 43rd St., New York City 201 East Ist St., Tulsa, Okla. Box 1856, Pampa, Texas Magnolia Bldg., Dallas, Texas 
‘estment Bldg., Washington, D. C. 631 Spring St., Shreveport, La Box 454, Gregaton, Texas 529 M&M Building, Houston, Texa 
oy 10m aon CS a) Oe Mole -Valol-1(-. 9 Gell 1501 Arcade Building, St. Louis, Missouri 
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(Photo by J. E. Hampson—Ark. Nat. Gas Corp.) 
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General view of plant distillation equipment and storage 
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Additions to Gasoline Plant 
Diversify Output 





x+ Originally erected as a natural gasoline 
absorption plant, unit now produces 
blended motor fuel, kerosine, Stoddard 
solvent, absorption oil, and fuel oil 


by Don Attaway 


Safety Engineer, Arkansas Fuel Oil Company 


ECENT additional installations of 
new processing equipment have 
not only resulted in enlarged capacity, 
but have transformed the Arkansas 
Fuel Oil Company’s gasoline plant at 
Waskom, Texas, into one of the most 
efficient and diversified plants owned 
by the company. This plant was orig- 
inally erected as a natural gasoline ab- 
sorption plant, and placed in operation 
February, 1940, but since that time a 
series of additional units has been 
erected or installed changing the num- 
ber of products available, but leaving 
the original layout essentially as de- 
signed. 

Gas processed at this plant is ob- 
tained from 15 gas wells in the Was- 
kom field producing from a depth of 
approximately 6200 ft. Condensate 
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from several other wells not connected 
into the gas gathering system is also 
purchased and transported to the plant 
for processing. 


The plant was first designed for ap- 
proximately 20,000,000 cu. ft. daily 
capacity. A successful drilling cam- 
paign in the area produced quite a 
number of additional gas wells and the 
plant has been expanded to handle a 
peak load of 40,000,000 cu. ft. Of 
course, capacity of other processing 
equipment is such that this peak vol- 
ume could be handled only for a lim- 
ited period. The gas processed is deliv- 
ered into the Arkansas Louisiana Gas 
Company distribution mains. The orig- 
inal absorber battery consisted of one 
40-in. by 40-ft. column and one 36-in. 
by 30-ft. column. This has been in- 
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DON ATTAWAY 


began his career with the Dixie Gulf Gas Com- 
pany as timekeeper in the Waskom district, 
January, 1928—Entered the payroll department 
of United Gas Company late in 1929 and 
worked there until he accepted a position with 
Arkansas Fuel Oil Company in September, 
1930, in the gas accounting department— 
Worked successively as meter man, loading rack 
man, and utility man in the East Texas natural 
gasoline plant—Later was transferred to the 
Shreveport gasoline plant—In January, 1940, 
he was made safety engineer for the company— 
His headquarters. are in Shreveport, Louisiana. 
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Petroleum is the lifeblood of modern mechanized war. 
In two weeks the Oil Industry can produce enough 
gasoline to run 250,000 motorized army vehicles a 
whole year. The four-fold increase in crude productive 
capacity since 1917 spells safety for America. 

Improved methods of locating, drilling, pumping, 
refining—all have played their part in the truly remark- 
able progress made by the Oil Industry. 








‘TEXCOR’ ‘STARCOR’ 
for deepest wells. Extra slow setting, for deep wells. Slow setting; pumps eas- 
longer and easier pumpability at high- ily at high temperatures. 5 years’ suc- 
est temperatures; higher strengths. cessful performance in deep, hot holes. 


DALLAS - -: -: 






MECHANIZED ARMIES LIVE ON OIL 


CHOOSE FROM FOUR GREAT CEMENTS 





Progress in oil-well cement, too... continuing re- if 
search in field and laboratory... resulting in four | 
specialized cements for oil-field service. ..«‘Texcor’,t 
‘Starcor’,* ‘Incor’,* Lone Star. Backed by outstanding | 
performance records ... extra quality that helps assure | 
smooth-running operation . . . protection for the oil 
man’s investment, 

+ Trade Mark * Reg. U. S. Pat. Off. 











‘INCOR’ LONE STAR 
for wells of moderate depth. Earlier drill for all around use, above ground and 
out, wells on production quicker. 14 elsewhere. Portland Cement of out- 
years’ successful performance. standing quality ever since 1900. 






Seemann 


LONE STAR CEMENT CORPORATION 
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creased by the erection of another 40- 
in. by 40-ft. absorber and one 48-in. 
by 35-ft. column. 

The flow layout is somewhat un- 
usual but is designed to attain maxi- 
mum efficiency. The lean oil over the 
absorbers is pumped by two centrifu- 
gal pumps driven by a 100-hp. steam 
turbine and has a capacity of 225 gal- 
lons per minute at 400 lb. per sq. in. 
discharge pressure. The rich oil from 
the base of the absorber is trapped into 
a 36-in. by 31-ft. vertical reabsorber, 
which also serves as a flash tower by 
dropping the pressure from 350 lb. 
gauge to 75 lb. gauge. Vapors released 
from the rich oil are contacted by 
countercurrent circulation of lean-oil 
diverted from the same lean oil stream 
that serves the absorber battery. From 
the reabsorber the rich oil passes 
through two shell-and-tube type heat 
exchangers countercurrent with the 
hot lean oil from the bottom of the 
gasoline still. From these exchangers, 
the enriched oil is passed into a 60- 
tube direct-fired horizontal heater and 
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General view of blending plant 


(Photo by J. E. Hampson—Ark. Nat. Gas Corp.) 





thence is charged into the stripping 
section of the still proper. This evapo- 
rator section is a 4-ft. by 13-ft. ves- 
sel from whence the gasoline vapors 
rise into an elevated 5-ft. by 13-ft. 
fractionator section. 

The denuded oil in the base of the 
still evaporator passes in the usual 
manner through three heat exchangers 
and finally to a cooler section com- 
posed of two tube-and-shell and one 
Southwestern type closed coolers. The 
lean oil then flows into a 10-ft. by 8- 
ft. surge tank where the absorber 
charge pumps take suction to repeat 
the cycle. Two 10 by 41% by 10 du- 
plex reciprocating pumps serve as 
standby equipment for the absorption 
oil circuit. 


Condensate Trapped 


The above described portion of the 
flow system is the usual absorption 
plant layout. Considerable condensate 
from the field gathering lines is re- 
ceived into the plant, however, along 
with the gas. Three separators have 





Absorber battery and measuring equipment 
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(Photo by J. E. Hampson—Ark. Nat. Gas Corp.) 











been installed in the plant yard to trap 
the condensate into a 7-ft. by 36-ft. 
flash tank. To effect the separation, the 
pressure is decreased from 400 Ib. to 
approximately 100 lb. gauge. 

From this tank the condensate is 
passed into a 6-ft. by 10-ft. surge tank 
at a pressure of 75 lb. gauge. Vapors 
flashing from these two tanks go into 
the reabsorber along with vapors from 
the rich oil surge tank. The condensate 
is “pressured” from the final or small 
surge tank through flow controllers in- 
to the heat exchangers countercurrent 
to outgoing hot fuel oil. A second tem- 
perature rise is obtained by a single pass 
through a box-like steam heater and 
from here the charge is fed into a 4-ft. 
by 8-ft. vertical gasoline flash tower 
having seven trays. Stripping steam is 
admitted to the tower and the specifi- 
cations of the light gasoline ends re- 
moved are controlled with reflux. 
These enriched vapors are then charged 
into the reflux (5 ft. by 13 ft.) sec- 
tion of the gasoline still where gasoline 
vapors from the absorption oil are be- 
ing fractionated. 


Fuel Oil Production 


The fuel oil production is obtained 
by taking the bottoms from the 4-ft. 
by 8-ft. gasoline flash tower, minus 
their light ends, and using them as 
charging stock to a 20-tube direct- 
fired heater wherein the temperature is 
raised to 600° F. This heated charge is 
then admitted into a 3-ft. by 31-ft. 
fuel flash tower. This column is re- 
fluxed by a 4%4 by 3 by 4 duplex 
steam pump and stripping steam is ad- 
mitted. The overhead vapors thus ob- 
tained pass into a 3-ft. by 31-ft. crude 
naphtha still, whereas the bottoms are 
recovered as fuel oil. After passing 
through heat exchangers and coolers, 
the finished fuel oil is pumped to a 
2500-bbl. storage tank. 

The overhead vapors recovered from 
the fuel flash tower, as mentioned 
above, are charged into the naphtha 
still and a kerosine cut taken on the 
side of this column. This cut passes to 
an 18-in. by 8-ft. stripper, thence 
through two closed type coolers and 
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International U-2 Power Unii pumping a well in Texas. Like all Internationals, this compact engine gives you steady, dependable performance 
at low cost. 


INTERNATIONAL POWER on the Pump 
Keeps the Oil Flowing 


OIL for defense, oil for industry! The need for oil was 
never greater than it is today. Similarly, the need for 
dependable, versatile power on the drill rig and pump 
was never more urgent. That is why International Power 
Units are getting the call on more and more jobs every 
day—and staying on the job! 


The most convincing evidence of the all-around value 
provided by these engines is the fact that owners keep 
coming back to International when they need more en- 
gines. They know from experience that they can depend 
on Internationals for outstanding performance, unbeat- 
able economy, low maintenance, and long life—qualities 
you can’t put your finger on when you're looking at 
engines but that are highly important in day-in, day-out 
Operation. 


Take advantage of all the benefits only Internationals 
can provide. Install International Power Units whenever 
you need power. Four Diesel and six gas or gasoline 
engines. Sizes up to 110 max. h.p. 


Ask the nearest International Industrial Power dealer 
or Company branch about these cost-cutting engines. 
And remember, all these engines are backed by Inter- 
national’s nation-wide service policy. Expert servicemen 
are ready to serve you at all International Power Unit 
dealers ...to keep your engines on the job. Keep ’em 
working! 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago, Illinois 





INTERNATIONAL Industrial Power 





























(Photo by J. E. Hampson—Ark. Nat. Gas Corp.) 


A.S.T.M. Type CFR motor-method knock rating machine 
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into a 25,000-gal. storage tank for 
kerosine. 

The bottoms from the naphtha still 
are used to reflux the fuel oil still and 
the excess goes into absorption oil pro- 
duction and storage. The overhead 
vapors from the vessel pass into a 
naphtha fractionator, which has a 
steam-heated reboiler constructed with- 
in its base. The column receives a small 
amount of stripping steam and is re- 
fluxed from its own raw gasoline ac- 
cumulator. From the bottom of this 
fractionator, a Stoddard solvent prod- 
uct is obtained, which is passed 
through two closed type coolers and 
finally into one of the two 10,000-gal. 
storage tanks provided for this prod- 
uct, 

The raw gasoline vapors from the 
overhead of the fractionator section of 
the gasoline still are passed through a 
bank of six closed type box condensers 
and an aftercooler and finally accumu- 
lated in a 6-ft. by 10-ft. surge tank. 
Into this same surge tank goes the 
overhead product from the naphtha 
fractionator. From this raw gasoline 
accumulator, suction is taken by 
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charge pumps to a 24-in. by 60-ft. 
stabilizer where a 9.75-lb. (Reid vapor 
pressure) product is obtained having 
an endpoint of 400° F. 


Lead Blending 


The latest addition to the plant is 
the installation of a tetraethyl lead 
blending plant of the drum-to-3250- 
gal. weigh-tank type. For this equip- 
ment two 5000-bbl. blending tanks 
have been erected. This leaded gasoline 
is produced under regulations of the 
Ethyl Gasoline Corporation and the 
production is a Q grade gasoline. 

For this added unit, an extension to 
the laboratory was made to house an 
A.S.T.M. CFR motor-method knock- 
rating machine. Power for this piece of 
equipment was not available at the 
plant and about one mile of high line 
was erected in order to provide 220 v., 
60-cycle, a-c. current for machine 
operation. 


Perhaps the most interesting feature 
of the plant is that although it is a 
natural gasoline plant by design and 
name, it does not produce or market 
natural gasoline. All such production 


is used in the process of blending motor 
fuel, which is marketed along with the 
plant’s other production of kerosine, 
Stoddard solvent, absorption oil, and 
fuel oil. 


Steam Plant 

Steam for plant operation was ini- 
tially generated by three 85-hp. and 
one 125-hp. oil-field type boilers. The 
installation of additional steam pre- 
heaters and pumps necessary to serve 
the new and expanded processes de- 
manded that additional boilers be con- 
nected. Consequently, two boilers, one 
95-hp. and one 85-hp., were installed, 
requiring an expansion of the boiler 
house to 62 ft. in length and 23 ft. in 
width. The building is of the usual 
structual steel and sheet-iron type. All 
boilers are equipped with automatic 
firing devices and boiler feed water 
controls. 

Water Wells 

Two water wells, each 90 ft. deep, 
on the plant site sufficed to supply 
water for the plant’s early require- 
ments until difficulties with iron con- 
tent were encountered, whereupon a 
5-acre lake was constructed in which 
surface water could be impounded as 
makeup for boiler feedwater. At the 
same time a complete exhaust steam 
recovery system was installed further 
to conserve suitable boiler water. A 
15-hp. gas engine driving a 5 by 8 re- 
ciprocating pump by means of multi- 
ple V-belts was placed on the lake edge 
to pump water for boiler consumption. 
All return steam condensed in the ex- 
haust system is returned to the lake 
through a spray system. 

The water system for the coolers 
and condensers continues to be sup- 
plied by the original water wells and 
the five-bay aérator type cooling tower 
has been expanded by two bays to pro- 
vide ample facilities for this cooling 
service. 

Miscellaneous 

Two steam -turbine-driven genera- 
tors situated in the boiler house gen- 
erate 110 d-c. current for plant light- 
ing, and elevated flood lights are used 
throughout the plant for night illum- 
ination. A 6-ft. Cyclone fence circles 
the plant site and modern fire-fighting 
equipment is conveniently situated 
through the plant. Emergency valves 
and shut-offs are grouped in the near 
part of the plant for use in case of fire 
or accident. 

The plant is equipped with a 4-car 
loading rack situated approximately 
one mile north of the plant site on the 
Texas and Pacific railway. All plant 
production of motor fuel and about 
half of the kerosine is moved by tank 
car, and the other products are trans- 


ported by tank truck. 
ww e— 
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ls Safety Being Over-Emphasized2 


—~ Xp Does over-zealousness for safe operation on part of those 
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VEN the title of this article may 

be branded by many safety engi- 
neers as rank heresy. ‘““You can’t over- 
emphasize safety,” they say. “It is 
something you have to keep hammer- 
ing at all the time. You have to keep 
the men continually reminded of the 
danger of their work so that they will 
be careful.” 

Is it not possible that we have given 
so much attention to the physical pre- 
requisites for safety that we have not 
given proper consideration to its psy- 
chological aspects? We have equipped 
our plants with automatic controls and 
the most approved safety devices. Most 
of them are very dependable. We un- 
derstand their operation and can pre- 
dict their response to changing condi- 
tions but the genus homo is a horse of 
many different colors. The human 
element is the big uncertainty in all 
our operations. You never know when 
a human being will go “hay-wire.” 
You can equip your plant with every 
known automatic control and safety 
device that any insurance inspector 
could suggest, but sooner or later some- 
body will “pull” an accident that just 
simply isn’t in the book. 

I believe that many of our efforts 
toward getting the men “‘safety-mind- 
ed” have been directed along lines that 
have made workmen “accident mind- 
ed” instead of obtaining our objective. 

As an employer I have always felt a 
keen sense of responsibility for the 
safety of my men and have made an 
intensive study of safety, not only 
from the physical, but from the psy- 
chological approach. In handling the 
construction of 50 gasoline plants we 
had no fatalities and only one hospital- 
ization case and the victim was back 
on the job in 30 days. We handled 
large crews and built 30,000-gal. 
plants in 30 days. We crowded large 
plants in between oil derricks on city 
lots. At one plant where the noise of 
blowing gas was so great we could not 
give any verbal instructions to the men 
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than ‘‘safety minded?” 


by fA Campbell 


Research and Development Engineer 








J. A. CAMPBELL 


entered employ of Union Oil Company in 1917 
—Occupied at various times the positions of 
research engineer, construction engineer, super- 
intendent of construction, design engineer, and 
engineer of gas plants—In 1923 accepted the 
position of chief engineer of the Lomita Gaso- 
line Company, Long Beach, California, acquir- 
ing an interest in the company—In 1924 formed 
the J. A. Campbell Company and engaged in 
the design and construction of absorption plants 
for the next eight years—In 1932 retired from 
the contracting business to enter field of re- 
search and development—At the present time, 
he is vice-president and chief engineer of the 
Lomita Gasoline Company, president of J. A. 
Campbell Company, manufacturing and devel- 
opment engineers, engages in natural gas con- 
sulting work, and is an officer or director in five 
other companies engaged in various activities 
in southern California—Is a graduate of Ogden 
College and Yale University. 





everything had to be written out. We 
had the best insurance rating for any 
contracting firm engaged in this type 
of work. Men were hard to get and we 
could not be “‘choosey.” For one job 
at Baldwin Hills we had to pick our 
labor crew from movie extras from 
Culver City. One of them asked me 
for a hand ax so he could cut down a 


pick handle until it would go into the 
head! 


We built the cooling tower framing 
in sections, raised the first section, 
guyed it four ways, and pulled the 
other sections into vertical position 
from the top of the first. One of these 
men (who said that he had been a 
sailor) was sent to untie the preventer, 
a back guy to keep the section from 
going past vertical. I heard the swish 
of falling rope and looked up to find 
that he had untied and thrown down 
both guys from one end and was “shin- 
nying” across to release the other two, 
leaving the frame supported only by 
“skyhooks.” Handling such inexperi- 
enced men safely is a terrific strain and 
how we ever completed that job with- 
out an accident has always been a 
mystery. 

We have a motto in our shop that 
reads, “If it works at all it can be made 
to work right, provided it is not a 
human being.” In tackling 2 mechani- 
cal problem we have as aids certain 
established infallible laws and rules. 
The laws pertaining to human conduct 
are very poorly established and every 
human being can be a potential excep- 
tion. If we are responsible for the con- 
duct of human beings, however, we 
must learn what we can about the gen- 
eral laws governing human behavior 
and particularly must we learn the 
necessity for studying each case indi- 
vidually. 


Value of Foremen 


One of the greatest values of having 
a foreman for the small gang is giving 
him this opportunity of sizing up the 
men and placing them where they can 
work most effectively and do the least 
hurt to themselves and their fellow 
workmen. The real responsibility for 
working safely falls on the foreman 
and he either has a natural ability to 
assemble the material and equipment, 
assign the work, and prescribe a safe 
approach, or he hasn’t. If he hasn’t this 
natural ability, it is my experience that 
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1. AUTOMATIC LUBRICATION—Provides a 
constant lubricant seal « Line pressure 
automatically forces lubricant from reser- 
voirs to sealing grooves °* Eliminates 
necessity of frequent operation of lubri- 
cant screw * Ample downstream (sealing 
end) lubrication * Reduces friction—valve 
turns easily * Reduces wear and extends 
life of valve 





FULL-PORT SEALING GROOVES-Sealing 
grooves encircle ports — assures com- 
plete uniform seal * Provides a depend- 
able seal against high pressures, liquid 
or gas * Full-Port Lubrication thoroughly 
lubricates core — valve operates easily ¢ 
Reduces washouts * Reduces wear and 
extends life of valve 


WEDGE-PROOF SUPER-SURFACED 
CORE—Cylindrical Core positively cannot 
wedge—permits easy turning ¢ Perfect fit 
of core to body conserves lubricant and 
maintains leakproof seal longer « Lubri- 
cant lasts longer... saves time... saves 
valves * Super-Surfaced core provides 
extra resistance to abrasives and corrosion 
agents * Reduces wear — lasts longer 





SEALING GROOVES ON CORE—Never 
exposed to fluid * Prevent loss of lubricant 
into fluid line . . . insures constant seal ¢ 
Protects sealing grooves on core from 
direct cutting action of fluid * Lessens 
intrusion of abrasives into lubricant seal- 
ing grooves ... reduces wear on vital 
sealing surfaces * Prolongs life of valve 
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in the reservoir a perfect seal is assured. 


his chance of acquiring it is about one 
in ten. A discerning foreman can put 
two men to work at moving lumber 
only a few feet and quickly tell 
whether they are safe workmen. 


A Common Cause of Accidents 


Practically all accidents are an at- 
tempt to violate an inviolable law of 
physics—two objects cannot occupy 
the same space at the same time. When 
you drive an automobile you have a 
certain clear space in front of you and 
you endeavor to keep such a space 
available. If the clear space in front of 
you lengthens you can safely speed up. 
If it shortens you must slow down. In 
order for you to drive, you must have 
a certain amount of this clear space 
ahead. If someone suddenly cuts into 
this clear space you must quickly stop, 
slow down or change direction so as to 
head into another clear space upon 
which someone else may have designs, 
or have an accident. Show me a work- 
man who is continually having auto- 
mobile accidents and I will show you 
a man who is an unsafe workman. 
Some men are naturally careless; they 
do not look out for the other fellow. 
They are poor men to have working in 
a team. They are always getting hurt 
or hurting someone else. You can 
spot this type of man by watching him 
for five minutes. His movements are 
abrupt and unplanned. Before picking 
up material to move it he does not look 
around to size up the situation and 
judge his clearances. Let him drive a 
car and you will note that he is con- 
stantly cutting in and out without 
proper observation of his clear space 
nor with any respect for the clear space 
of others. Such men, when I have to 
use them, I place working by them- 
selves at something quite safe. 


Selection of Foremen Important 

Many men have altaphobia—they 
cannot work up in the air. Before 
sending a man aloft for the first time 
a foreman should ask him if he is ac- 
customed to working off the ground. 
Many men have a terrible fear of being 
10 ft. up but will go up on being told 
to do so. A competent foreman can 
spot such a man as he starts up a ladder 
or scaffold. They should never be al- 
lowed to get off the ground. 

A good construction foreman is a 
good housekeeper. He keeps his material 
neatly piled and well spaced. As soon 
as forms are taken off he will see that 
nails are removed and kept off the 
ground and the boards piled up. He 
will keep obstructions out of paths 
over which material is carried. He will 
watch his rigging and keep his cables 
and rope out of water and dust and 
will replace them when they show evi- 
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dence of weakening from wear or 
abuse. All these precautions have a de- 
cided psychological effect upon the 
men as well as making their work 
physically safer. If a man is afraid he 
is going to have an accident, he is very 
likely to have one. 

The foreman and the supervisors 
should be carefully selected. They are 
the men with whom the management 
should work out the safety program, 
never with all the men in a group. It is 
all right to give the men first-aid train- 
ing and certain fundamental rules for 
safety but the practice of having an 
outside safety man come in and de- 
scribe in horrible detail the latest acci- 
dents in the industry and outline how 
they could have been prevented, is ex- 
tremely bad psychology. Posting pic- 
tures of accidents is worse. Men should 
not be continually reminded that their 
work is dangerous. If they are so 
“dumb” that they can’t tell dangerous 
work from safe work, they should 
not be on the job. Accidents run in 
series, not because of any jinx but be- 
cause of the psychological effect. Have 
you ever started out in your car in the 
morning for your office or plant and 
almost had an accident at the first 
crossing? If so it seems that at almost 
every intersection some one gets in 
your way. That isn’t coincidence; it is 
a state of mind. It was the effect upon 
your driving of that first close call. 


Accidents in plants run the same 
way. A plant may go smoothly for a 
long period without an accident and 
then be beset with a whole series. I 
know of one plant that had an en- 
viable safety record. Suddenly a series 
of accidents began. A safety engineer 
was called in and all men available were 
brought in to listen to his talks. The 
accidents increased. One afternoon 
while they were holding a safety meet- 
ing two men were severely hurt in dif- 
ferent locations in the plant. The 
policy was quickly changed and only 
department heads and foremen were 
asked to attend the safety meetings and 
the jinx was broken. 


Power of Suggestion 


The power of suggestion is a very 
potent psychological influence. About 
two years ago I attended, with my 
family, the Los Angeles County Fair. 
We were passing through the exhibit 
of horses. Finally we came to a horse 
that was standing with its legs spread 
and its head drooped. Despite the fact 
that there was a posted sign reading, 
“Do not pet, sick,” I was amazed to 
notice that an apparent majority of 
those who passed stopped to pet this 
“woozy-looking” horse. Becoming in- 
terested, I told my group to go on, that 
I was going to make some observations 





on human behavior. In the stall just 
ahead of the sick horse, which we will 
call No. 2, was a beautiful, very gentle 
chestnut mare that we will designate 
as No. 1. No. 3 next in line beyond 
the sick horse was an attractive pony. 
I kept tab on the next hundred people 
who passed through. Seven petted No. 
1, 58 petted No. 2, the sick horse with 
the sign on its stall, and 29 petted No. 
3. Had the sign not been there I do not 
believe 3 people would have touched 
the animal. 


Permit an example more in line with 
our subject. My two sons work in the 
shop in the summer as apprentice ma- 
chinists. I set the younger to grinding 
thermometer wells and polishing them 
on a high speed spindle. I made the 
mistake of cautioning him in using the 
strip of emery cloth, not to get his 
thumbs too close to the revolving well. 
He had performed the operation many 
times before. It wasn’t two minutes 
before he had caught his thumb and 
blackened the nail. I called the older 
boy who had polished hundreds of 
these wells and said, “Now for good- 
ness sakes, be careful and don’t do what 
your brother did.” It wasn’t a minute 
before he had caught his thumb. It was 
a rush order and I was rather dis- 
gusted so I took over to show them 
how the job should be done. It was an 
operation that I had performed hun- 
dreds of times before without the 
slightest fear of getting injured, and I 
have done it many hundreds of times 
since but on the first one I tried, in 
some manner that I have never been 
able to figure out, I got two blackened 
thumb nails—and was my face red! 


I have a friend who is general super- 
intendent for one of the large com- 
panies with many plants under his 
supervision. He has a fine safety record. 
They phoned him one morning of a 
serious accident at one of his plants. 
He got in his car, drove 100 miles, 
arrived at the scene and made a quick 
survey. He got all the men into cars 
except one whom he left as a watch- 
man, and, leaving things as they were, 
drove 10 miles to the nearest town. He 
ordered a good meal for all the men 
and they stayed for two hours talking 
about hunting, fishing, golf, and bow- 
ling. Then they went back and lit into 
the job and had the plant running by 
night. 

In summation, we will do well to 
use great care in the selection of our 
foremen and supervisors, giving them 
every aid in the way of automatic con- 
trols, safety devices, and instruction, 
but taking care that in our zeal for 
safe operation we do not make our 
men “accident conscious” instead of 
“safety minded.” 
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The Orifice Meter 
pee the invention of the orifice 


meter in 1911, with its enclosed 
recording differential gauge having a 
range of 0 to 60 inches of water, com- 
monly called the “bombshell” type, 
many types of orifice meters and re- 
cording differential gauges have been 
perfected. 

Probably one of the greatest steps 
forward in the design of differential 
gauges was in the development of the 
mercury float type recording differen- 
tial gauge, which followed the inven- 
tion of the “bombshell” type of en- 
closed recording differential gauge. 

Although the modern orifice meter 
is generally regarded as a scientific 
measuring instrument, it must not be 
taken for granted that after it is 
once installed it will give perfect satis- 
faction without care and attention. 
Although the orifice meter has many 
advantages, especially in measuring 
high-pressure gas, it must be given 
careful attention, just the same as the 
large capacity or proportional meter. 
The orifice meter is a very delicate 
instrument, and consequently must be 
checked and tested periodically. 

Any inaccuracy found in either the 
differential or static pressure gauge or 
in the specific gravity of the gas 
measured can be expressed in percent- 





Fig. 4. Venturi tube 
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A photograph and biographical 
sketch of the writer can be found 
on page 86 of the November 
issue of The Petroleum Engineer, 
in connection with Part 1 of this 
article. 





age figures, fast or slow, just as when 
proving a proportional meter. 

The formula for computing flow by 
means of the orifice meter is identical 
with that for the Pitot tube except 
that the coefficient for an orifice of 
given size is smaller than that of a 
tube of the same size, due to the lower 
“efficiency,” or coefficient of flow. 

Speaking in the most elementary 
terms, the orifice meter is simply a 
hole to push gas through and a glori- 
fied recording mechanism. In other 
words, we create a disturbance in the 
line, measure and record the intensity 
of the disturbance, and from the rec- 
ord we are able to calculate the amount 
of gas passing through the line. 

The device used to create the dis- 
turbance is a restriction in the line. 
This may take the form of a flow 
nozzle, a venturi, or a flat plate ori- 
fice. A venturi throat is theoretically 
very accurate but is not used in prac- 
tice a great deal because of difficul- 
ties in manufacture. The commonest 
use of the venturi is in the carbure- 
tors used on internal-combustion en- 
gines. The Venturi throat was invent- 
ed in 1797 by the man whose name it 
bears. In use, the flow of gas or liquid 
through the Venturi produces a low- 
pressure area at the point of greatest 
restriction (see Fig. 4) and the pres- 
sure drop at this point is proportional 
to the velocity of the gas or liquid 
through the Venturi. In the carbure- 
tor this low-pressure area is utilized to 
draw gasoline from the carburetor 
bowl. 

For accuracy, the Venturi must be 
curved in accordance with definite 
patterns varying with the velocities at 
which they are to be used. The cost 
of manufacture and the changes in 
calibration resulting from even slight 
changes due to corrosion or wear make 
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their use extremely rare in industry. 
The flow nozzle, shown in Fig. 5, 
is a Venturi throat from which the 
tail section has been removed. It is 
subject to the same objections in gen- 
eral that apply to the Venturi. There 
is some theoretical advantage in using 
a nozzle, but the great cost and the 
extreme care that must be used in 
handling them render nozzles, like 
Venturis, useful only in rare cases. In 
general, they are used only for very 
accurate test work and as more is 
learned of the action of the flat plate 
and greater accuracy in calibration of 
the plate becomes possible, it is quite 
likely to crowd the Venturi and flow 
nozzle out of the picture. The flat 
plate orifice, or more commonly the 
orifice plate, is shown in Fig. 6. In 
this figure an effort has been made to 
show the path of flow assumed by 
the liquid or gas in passing the plate 
and the pressure variation resulting. 
It will be noted that the flow pattern 
is very nearly the shape of the Ven- 
turi throat and that the upstream pat- 
tern is very nearly the shape of the 
flow nozzle. This resemblance comes 
from the fact that the Venturi and 
the nozzle are shaped from a calcu- 
lated flow pattern with the purpose of 
eliminating the eddy currents set up 





Fig. 5. Flow nozzle 
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The story of drawing a bead on a billion barrels of crude 


wa fy] ATURE locked its precious store of 
“IQ “black gold” beneath countless tons of 
earth and defied man’s ingenuity to release 
it. As oil fields were discovered, pioneer 
wells were drilled to exploit the richest oil 
deposits because these were the easiest ones 
to produce. In the mad scramble for greater 
oil production during the ’twenties, thou- 
sands of wells were hastily drilled. The thin, 
shallow, secondary zones were cased and con- 
sequently were sealed - off. 
Production from these sec- 
ondary zones was lost until 
Lane-Wells engineers de- 
vised a gun, small enough to 
fit inside oil well casing, yet 
owerful enough to shoot 
Prullets through as many as 
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three strings of cemented casing and far out 
into the producing formation to open the 
flood gates of these “forgotten reserves.” 
These 45 caliber bullets are indicative of 
the great strides of progress made by the oil 
industry during the’past decade. As a result 
of Lane-Wells Gun Perforator Service and 
the field techniques it made possible, greater 
U.S. oil reserves are available for use today 
than ever in the past. The costs of completing 
oil wells has been mate- 
rially reduced. The ultimate 
production of each well has 
been substantially increased. 
Oil well operators in every 
field acknowlege the value of 
Lane-Wells Gun Perforator 
Service. They have used it 
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to draw a bead on well over a billion barrels 
of crude during the past eight years. 

The Gun Perforator is one of Lane-Wells 
Technical Oil Field Services in daily use in 
every major oil producing field. 


100,000 BBLS. OF OIL FROM 
AN ABANDONED WELL 
Union Oil, LaMerced # 17 had 


been abandoned for 3 years 
when Lane-Wells Gun Perfo- 
rated in December, 1932. Pro- 
duction was restored and the 
well has produced more than 
100,000 barrels of oil since. 


.. wherever men drill for oil 


A SCIENTIFIC BASIS 
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Fig. 6. Flat plate orifice 











in the dead spaces outside the flow 
pattern for the flat plate. Energy and 
consequently’ some efficiency are lost 
in these areas but with proper evalua- 
tion of the basic orifice flow factors 
this loss is compensated for and can 
have but little effect on the final 
values. 


Plate Accuracy 


Inasmuch as the plate is used so 
generally in modern orifice meters, it 
will probably be worthwhile to take 
up all the factors affecting its accu- 
racy. It is often concluded erroneously 
that, inasmuch as the plate is a basic 
part of the meter and is seldom seen, 
nothing can go wrong with it. This 
is far from true. The plate must con- 
form to very rigid specifications. The 
following paragraphs are quoted from 
Gas Measurement Committee Report 
No. 2 as issued by the American Gas 
Association: 

“The thickness of the orifice plate 
shall be at least 1/16 in. For use in 
pipes of over 4-in. inside diameter the 
. thickness shall be at least 1% in. and 
not over '4 in., except that for pipes 
16 in. and over in diameter the thick- 
ness may exceed 14 in. 

“The upstream face of the orifice 
shall be as flat as can be obtained 
commercially and shall be perpendicu- 
lar to the axis of the pipe, when in 
position between the orifice flanges. 
Since perfect flatness is difficult to ob- 
tain, any plate which, when clamped 
between flanges does not depart from 
flatness along any diameter by more 
than 0.01 in. per inch of pipe radius 
shall be considered flat. 

“The upstream edge of an orifice 
shall be square and sharp so that it 
will not appreciably reflect a beam of 
light when viewed without magnifica- 
tion. It shall be maintained in this 
condition at all times. Moreover, the 
plate is to be kept clean at all times 
and free from accumulations of dirt, 
ice, and other extraneous material. 
“The thickness of the orifice plate 
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at the orifice edge shall not exceed: 

1. 1/30 of the pipe diameter, D, 

2. \% of the orifice diameter, D, 

5. 95 of Cie dem telehe, Pre? 
the minimum of these requirements 
governing in all cases. It is recom- 
mended that wherever practicable the 
requirement (1) be reduced to 1/50 
of the pipe diameter, D,. 

“In some cases the thickness of the 
orifice plate will be greater than per- 
mitted by these limitations, and in 
such cases the downstream edge shall 
be cut away (beveled) at an angle 
of 45° or less to the face of the plate. 
All orifice plates which are beveled 
should have the square-edged side 
(i. e., the side opposite the beveling), 
stamped ‘Inlet.’ 

“It is recommended that for the 
commercial measurement of gases the 
orifice to pipe diameter ratio “B,” 
(D./D,), be limited as follows: 


i 
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Fig. 7. Flange taps 














(a) With meters using “flange 
taps,” “B” shall be between 
0.15 and 0.70; 
(b) With meters using “pipe taps,” 
shall be between 0.20 and 0.67. 
“With either type of pressure tap, 
diameter ratios as low as 0.10 may be 
used, while ratios as high as 0.75 may 
be used with flange taps and as high 
as 0.70 may be used with pipe taps. 
The flow constants for these extreme 
values of ‘B’ are subject to higher 
tolerances, and the use of these ex- 
treme ratios is to be avoided wherever 
practicable.” 


Pipe Requirements 


In addition to these specifications 
one finds additional requirements gov- 
erning the pipe into which the orifice 
plate is placed. These specifications are 
just as important as those just quoted. 
If the gas flow does not reach the 
plate in the proper manner, the plate 
cannot properly perform its duties. 
Details of the specifications govern- 
ing the meter runs may be found 
in Committee Report No. 2 of the 
A.G.A. Because of the highly techni- 
cal nature of this part of the report 





it is not quoted in full. Briefly it is 
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required that the construction of the 
run be such that the flow is centered 
upon the plate, that the flow approach 
the plate with the minimum distor- 
tion of flow, and that there be no 


’ obstructions to flow in the meter run. 


Pressure Taps 


After all the above conditions are 
met the desired pressure taps, or meter 
connections, are provided and the 
meter attached. The pressure taps may 
be any of three types, flange taps 
(Fig. 7), pipe taps (Fig. 8), and cor- 
ner taps (Fig. 9). The type of taps 
used is a matter for the gas engineer 
to decide; the type used has small 
effect on the action of the meter. Cor- 
ner taps are seldom used in the United 
States and as flange taps give greater 
differentials than do pipe taps, flange 
taps result in slightly greater accuracy. 
The orifice coefficient varies with the 
type of pressure taps used and if the 
coefficients are accurate it makes small 
difference in the final result. This sub- 
ject will be covered in the section on 
chart reading. 


The piping from the taps to the 
meter must be pressure-tight and all 
lines should drain back to the con- 
nections at the flange. Any restriction 
to flow should be avoided and in no 
case may the lines be of unequal size. 
It is best to have the lines of equal 
or nearly equal length. This ideal is 
difficult to attain in practice but it 
should be kept in mind, and large 
differences in length avoided. 


Differential Action 


An analysis of the action of the 
U-tube or manometer, or, as it is more 
often referred to in meter work, the 
differential gauge, will probably more 
clearly demonstrate the reason for the 
rules laid down above concerning the 
meter piping. 

This differential gauge is the same 
U-tube, in principle, that was used in 
the “Open Flow Tester” and the Oli- 
phant Pitot tube with the one differ- 
ence that the basic device has been 
harnessed and made to leave a contin- 
uous record. The orifice meter, as 
we know it, dates back to 1911 when 
a float was placed in the U-tube. This 
float is linked to a pen arm through 
a suitable pressure-tight bearing and 
it is this linkage that provides the dif- 
ferential record on the chart. 


Inasmuch as mercury is sufficiently 
heavier than iron to make an iron float 
practicable and as mercury does not 
form an amalgam with iron, iron floats 
are used. In calculating the size float 
to use and the size of the chambers in 
the meter, considerable mathematical 
work is required to insure accuracy in 
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the meter records. No effort will be 
made to outline this work for the pur- 
poses of this article. 

In all meters the differential or pres- 
sure drop across the plate is recorded 
in inches of water. The reason for this 
usage lies in the fact that since the 
earliest days of the Pitot tube, water 
has been used in manometers for the 
purpose of measuring relatively low 
pressures and so when pressure drops 
across plates were measured by the 
early experimenters this standard was 
used and the coefficients were calcu- 
lated on this basis. There is now no 
reason other than usage to prevent the 
use of some other standard but as the 
inch of water is generally accepted it 
will probably continue in use. 

There is a relationship in hydro- 
statics known as the hydrostatic para- 
dox, which states that the downward 
pressure exerted by a column of liquid 
depends only upon the height of the 
column and is not influenced by the 
cross-sectional area of the column. 
There are a number of experimental 
proofs of this fact to be found in the 
literature. The pressure on the bottom 
of the column is then a function of 
the height of the column and the 
density of the liquid used, and is inde- 
pendent of the cross-section of the 
column. So that if mercury is used 
and the height of the column is de- 
sired in inches of water the height of 
the mercury column in inches need 
only be multiplied by the density of 
mercury divided by the density of 
water, or, in other words, by the spe- 
cific gravity of the mercury, and the 
result will be the corresponding pres- 
sure expressed in inches of water. In 
the orifice meter differential gauge this 
multiplication is made mechanically 
and the chart record reads in inches 
of water. 

The float may be placed in either the 
upstream (high) side or in the down- 
stream (low) side of the gauge. The 
terms high and low sides refer to the 
action of the differential pressure upon 
the tube. By referring to Fig. 6, which 
shows the flow through the orifice 
plate, it will be seen that the pressure 
on the upstream side of the plate is 
greater than the pressure on the down- 
stream side; this difference is what we 
mean when we speak of the “‘differen- 
tial.” This differential pressure is a 
direct measurement of the force re- 
quired to “push” the gas through the 
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hole in the plate and it obviously be- 
comes greater as more gas is pushed 
through. At high rates of flow this 
pressure may exceed 100 inches of 
water and then the mercury is blown 
from the gauge if the checks fail to 
hold. Obviously, as these pressures act 
the mercury is displaced in the tube by 
some amount, “h,” the magnitude of 
which varies with the difference in 
pressure on the two sides of the plate. 
As the mercury is displaced the float 
moves and as the float is linked to the 
differential pen the pen moves and a 
record is left upon the chart. 

When any movable body is placed in 
oscillating motion the body will resist 
any effort to bring it to rest; and fur- 
ther, only very small forces will be re- 
quired to keep it in motion. This is well 
illustrated by a clock pendulum. The 
mercury in the U-tube acts in the same 
manner, and under the influence of a 
pulsating flow the mercury will bounce 
back and forth and leave a very erratic 
record. In order that this action may 
be reduced to a minimum the U-tube 
is provided with some sort of a damp- 
ening device to smooth out the move- 
ment. Although each manufacturer of 
meters uses a slightly different device 
for this purpose, all are fundamentally 
the same and all act by restricting the 
flow of the mercury from one side of 
the U-tube to the other. When any 
restriction to flow is placed in the 
U-tube the sensitivity of the meter 
suffers, so that in general it would seem 
best not to make use of the dampening 
devices until it is absolutely necessary. 
A dampener is of value only on what is 
best called a fluctuating rather than a 
pulsating flow, for as the surges come 
more closely together metering becomes 
more nearly impossible. You would not 
attempt to weigh yourself while skip- 
ping a rope on the scale platform and 
neither can you expect to meter gas 
when the gas is flowing in surges. Con- 
siderable research is being done and a 
solution may be found but for the pres- 
ent it may be said if pulsations are 


present the gas cannot be accurately 


metered. Pulsations are not a concern 
of the operator or chart changer, how- 
ever, as he cannot control them. The 
operator or chart changer is, however, 
directly responsible for the detection 
of leaks in the piping, the proper zero- 
ing of the meter, and the lubrication 
of the meter. And in the event of trou- 
ble, he should either perform the re- 
pairs or make a report of the condition 
on the chart. The meter should be ze- 
roed before changing the chart in order 
to substantiate the accuracy of the 
measurement; this is especially impor- 
tant on 7-day charts. 

Leaks may occur in the piping or at 


the packing glands on the valves, the 
latter being most often encountered. 





Another source of leaks is in the pres- 
sure-tight bearing. The presence of any 
leak has a direct bearing on the ac- 
curacy of the meter and no leak, how- 
ever small, should be allowed to con- 
tinue. As was pointed out above, the 
differential recorded is the difference in 
pressure across the U-tube. Inasmuch 
as this reading is determined by the dif- 
ferential across the plate, if a leak is 
present the recorded differential is not 
the true pressure drop across the plate 
and the metered volume is in error. 
The hookup is such that a leak on the 
upstream side of the plate will cause 
the meter to read low and a leak on the 
downstream side of the plate will cause 
the meter to read high through the 
transmission of faulty pressures to the 


U-tube. 


Lubrication Important 


Faulty lubrication may cause several 
troubles; lack of lubrication gives first 
a sluggish meter, and then a leaky bear- 
ing. Fig. 10 shows the construction of 
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Fig. 9. Throat taps (a = 1”’, down- 
stream tap at Vena Contracta) 











a typical pressure-tight bearing. It will 
be noted that this bearing is construct- 
ed in such a manner that the lubricant 
serves as a packing about the shaft. 
This construction makes it doubly im- 
perative that sufficient lubricant be 
provided, for a leak at this point will 
affect the accuracy just as much as 
will a leak in the manifold piping. The 
effect of a leak at this point may cause 
a high reading or a low reading depend- 
ing upon the location of the float in 
the U-tube. Use of the wrong type of 
lubricant will result in trouble; too 
light a lubricant will leak out, and too 
heavy a lubricant will cause sluggish 
action. 


An excessive amount of lubricant 
may cause trouble by finding its way 
into the mercury pots where it will 
emulsify the mercury. This mercury 
emulsion is a comparatively light 
foamy substance, that will affect the 
mercury levels and consequently the 
float level leading to a faulty record. 
The formation of large quantities of 
emulsion will lead to loss of mercury 
into the pipe line with a resultant loss 
of accuracy. 


Another source of emulsions is the 
condensates that drop out of wet gas. 
The presence of condensate gives mofe 
trouble than does lubricant and the two 
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Fig. 10. Pressure tight stuffing box 
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together mean that the mercury must 
be withdrawn and cleaned before any 
reliance may be placed upon the rec- 
ords. The correction of this trouble is 
outside the chart changer’s province 
and he has satisfied the demands made 
of him when he reports the condition. 


The frequency with which the meter 
must be zeroed depends upon several 
factors. If atmospheric temperatures 
are changing rapidly from day to day 
as they do in the Spring and Fall the 
meter must be zeroed to compensate 
for the change in volume of the mer- 
cury. If emulsions are forming and 
causing mercury to carry over the 
meter must be zeroed to adjust for this 
error. Consequently no definite rule 
may be laid down; in general the chart 
reader can keep a better check on this 
and in operations where only a few 
charts are read the chart reader can call 
the operator’s attention to the condition 
of the meters. Any interruption of flow 
will immediately disclose an error in 
zeroing as the pen will not follow the 
zero line when no gas is passing. De- 
tails of the various steps to be followed 
in zeroing a meter will be discussed 
later. 


The second of the units comprising 
the orifice meter is the static spring or 
pressure gauge. Inasmuch as gas varies 
in volume as the pressure varies, the 
measurement would be of small value 
if the pressures were not known. Web- 
ster defines static as “acting by mere 
weight without producing motion,” so 
we would normally expect the static 
pressure to remain nearly constant and 
in most cases it does. The static spring 
may be of the coil type or for low- 
pressure work of the simple bourdon 
tube. In either case the operation and 
function is essentially the same. If pres- 
sure is exerted on the inside of a closed 
curved tube it tends to straighten and 
if properly designed the amount of 
movement of the free end during the 
straightening will be proportional to 
the pressure exerted. By proper linkage, 
therefore, an indicator may be made to 
indicate the pressure in Ib. per sq. in. 
acting upon the tube. If, as is the case 
in the orifice meter, a permanent rec- 
ord of pressures is desired, a pen arm 


and pen may be substituted for the in- 
dicator. 


In most high-pressure meters the 
pressure element is of the spring type; 
that is, a tube shaped into a helix of 
several turns. This design gives better 
sensitivity and slightly greater accu- 
racy than does the bourdon tube. In 
action the helical spring tends to un- 
wind under pressure and the angular 
movement is proportional to the pres- 
sure exerted. By proper linkage this 
angular movement is transmitted to 
the pen arm. 


Under service conditions these 
springs will stretch slightly and throw 
the static pen out of calibration. When 
this occurs the spring must be recali- 
brated. Under normal operation this 
will occur very seldom and a periodic 
check with an accurate test gauge is 
all that is required. 


Clock Accuracy 


The remaining element of the meter 
is the clock and chart hookup. Thus 
far we have found that in order to 
meter the gas two things must be 
known: (1) the pressure drop across 
the orifice plate, and (2) the flowing 
pressure of the gas in the line. And we 
learned that in the first device that 
gave this information, periodic read- 
ings were required with all the chances 
for the human error in full effect. In 
the modern meter a means is provided 
for making a continuous record of all 
the changes that occur. With proper 
care this setup will give results correct 
within 1 percent of the metered vol- 
ume. The clock and the time element 
it introduces are fully as important as 
the record of the differential and the 
static in calculating or “reading” the 
chart. Both the static record and the 
differential record must be correct in 
respect to the time element. Suppose, 
for example, that the static was vary- 
ing over a large range of pressures as 
the differential also varied and suppose 
further that the static and differential 
records were a half hour or an hour 
apart in time and no notation was made 
to indicate this fact. Under such a set 
of conditions the chart reader might 
figure the chart but his figure would 
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not be correct, especially for each hour- 
ly period. For that reason an occasional 
check is necessary to insure that the 
pens have the proper relationship to 
each other and to the time element. In 
order to make this point more clearly 
understood let us assume a set of con- 
ditions with exaggerated values of 
static and differential. Assume the 
static to be 1000 Ib. from 1 to 2 P. M. 
and 800 Ib. from 2 to 3 P. M., etc., 
and assume the differential to be 
100-in. from 1 to 2 o’clock and 
50-in. from 2 to 3, etc. The correct 
pressure extension from 1 to 2 would 


be \/(1000) (100) and from 2 to 3 
the correct pressure extension would be 


V (800) (50). If the pens were not 
properly set for the time element but 
were one hour apart with the static 
leading, the chart would be read so that 


a pressure extension of \/(800) (100) 
would be taken for the period 1 to 2. 
It is apparent that large errors would 
result. 


Similarly the chart should be set on 
the meter at as nearly the correct time 
as possible and any errors in the clock 
should be noted on the back of the 
chart. The clocks are extremely accu- 
rate and rugged and require as little 
work as your watch but they can and 
do get out of order. 


A fast clock will lead the chart 
reader to believe that the chart was 
allowed to run over and may result in 
either a plus or minus error depending 
on the variations in the flow during 
the period. 





A slow clock like a fast clock can 
cause inaccuracies in metering if the 
chart reader is not informed of the 
condition. 


It cannot be overstressed that any 
condition that may affect the meter 
must be noted on the chart. The chart 
changers, or the operators, are at the 
meter and can see the condition but 
the chart reader must depend upon 
them for his information and, however 
closely he may read the charts he re- 
ceives, his volume will not check if 
trouble at the meter is causing the 
charts to be in error. 


The case of the meter protects the 
clock and the chart from the weather 
and it must be tight. A chart when 
damp will swell and get out of round, 
or if wet, will probably tear out at the 
hub and cause the record to be lost. 
Water in the case will also affect the 
clock so that a close check on the 
chart cases should be made during wet 
weather and if the cases are leaking, 
proper repairs should be made. 


Eprror’s Nore: This article will be 


continued in an early issue of The Pe- 
troleum Engineer. 
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owe Insist on SMITHLINING’ 





ACED with the need of resistance 
to specific corrosive conditions at 
its Oleum (Calif.) Refinery, the Union 
Oil Company insisted upon Smith- 
lining. And so the A. O. Smith Cor- 
poration was called on to produce 
four huge coke drums and six reactors. 
These ten Smithlined pressure ves- 
sels were so large they could not be 
shipped in finished form. But size is 
no obstacle to Smith... for no matter 
how complicated the vessels, Smith 
facilities are equal to the task. Con- 
sequently Union’s ten vessels were 
practically field-built. Under super- 
vision of Smith technicians, the erec- 
tion contractor— Bechtel, McCone, 
Parsons Co. —assembled, welded, 
stress-relieved, and X-rayed the ves- 
sels on the site! 
Cases like this are not unusual... 


Sor 





Below: One of six Smithlined 
Reactors being X-rayed after 
assembly at Oleum. Size: 15 
ft. I. D. x 1% inch wall x 29 
St. 7% inch overall length. 
Weight of each: 107,000 lb. 





for the performance of Smithlined 
vessels has proved time and time 
again that (1) Smith-developed test- 
ing methods for the selection of 
proper lining material are truly repre- 
sentative and (2) Smith engineering 
skill and facilities are more than ade- 
quate for the fabrication of pressure 
vessels in accordance with pretested 
requirements. 

For an individual solution to your 
expansion or modernization prob- 
lems, ask Smith to tell you how Smith 
pressure vessels can be Smithlined 
with various alloys to resist the defi- 
nite corrosive conditions with which 
you are confronted. A. O. Smith Cor- 
poration, Milwaukee, Wis. Offices 
at New York, Pittsburgh, Chicago, 
Tulsa, Dallas, Shreveport, Houston, 
Corpus Christi, Los Angeles, Seattle. 


inch overall length. Weight of each: 139,100 1b. 





Installing the Smithlined Coke Drums at the Union 
Oil Company’s Refinery at Oleum, California. 


S : 
aie improved methods of manufacturing steel 
products with greater efficiency, greater 
safety, and increased value per dollar. 
G 
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View showing field assembling of four Smithlined Coke 
Drums. Size: 16 ft. I. D. x 27/32 inch wallx 56 ft. 6 
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DID YOU KNOW? 


e That A. O. Smith Corporation was founded 
at Milwaukee, Wisconsin, in 1874, three 
years after the great Chicago fire. 


e That during the 67 years of its existence, 
A. O. Smith has pioneered in new and 
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e That A. O. Smith made the first pressed steel 
Auto Frame, originated modern, dependable 
Welding, first produced welded Pressure 
Vessels, and revolutionized pipe line build- 


ing with high-strength welded Line Pipe. 


i —"N 








PIONEER MANUFACTURERS OF ELECTRIC-WELDED 





Pressure Vessels 
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Casing + Line Pipe 






Milwaukee, Wisconsin 
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REFINERY PRACTICE 





Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 














Cracked Gasolines 


Synopsis of Preceding Meetings 


The first discussion involved a review of the 
various hydrocarbons and their thermodynamic 
qualities as related to the cracking of petroleum 
and its products. The main hydrocarbons in pe- 
troleum and its cracking products are paraffins, 
olefins, naphthenes, and aromatics. Of these, ole- 
fins are virtually non-existent in most crude oils. 

Points covered in the discussion included the 
following: (1) chemical stability of compounds; 
(2) relative crackability of hydrocarbons; (3) 
energies released or absorbed in cracking; (4) 
the decomposition reactions, and (5) effect of 
pressure on reactions. 

In discussing the development of cracking, it 
was pointed out that the ability of petroleum to 
crack was discovered by the accidental overheat- 
ing of a topping shell still, resulting in an unex- 
pected straw-colored distillate, which was in 
reality cracked distillate. 

The importance of clean recycle was first rec- 
ognized when operators of earlier units discov- 
ered that clean stocks permitted longer runs 
with correspondingly small percentages of gas 
and coke formed. 

Additional gasoline will be obtained if a mul- 


Class Meeting No. 10 


(Continued) 


NOTE: Throughout the class proceedings, no attempt 
is made to distinguish the identity of the pupil speak- 
ing. When a series of remarks is made by pupils, it 
usually denotes an interchange of discussion among the 


class members themselves. 


EGARDING poor response to 
tetraethyl lead, D. L. Yabroff 
and A. C. Nixon state: “It is well 
known that the presence of sulphur 
compounds decrease the octane num- 
ber and the lead susceptibility. The 
magnitude of this effect is dependent 
not only on the quantity of sulphur 
compounds present, but also on the 
type. Polysulphides are among the 
worst in this respect, followed by the 
disulphides and mercaptans, thioethers, 
and thiophenes.” 

Tetraethyl lead reacts with sulphur 
compounds to form lead sulphide. Lead 
sulphide is inactive as a knock suppres- 
sor. The effect of diethyl disulphide 
on lead susceptibility of a heptane- 
octane blend having a 65-octane num- 
ber is shown as follows: 





Octane No. after 


Sulpbur, adding 3 cc. tetra- 
percent ethyl Fead per gal. 
0.00 84 
0.20 73 


This table appeared as Table 155 on pp. 331 of 
Conversion of Petroleum by Sachanen. 





tiple coil heater is used so that more rigid con- 
trol from the fractionator will permit separate 
cracking from the various cuts at optimum con- 
ditions. Quenching will be essential to correct 
control of the time and temperature element. 


The excessive heat brought to the fractionator 
from the reaction chamber can be disposed of in 
a number of ways: (1) the charge may be used 
as a quench; (2) heat can be exchanged with the 
charge to any adjacent unit; (3) the remaining 
heat must be removed by reflux in the usual way. 


The charging stock is less refractory than re- 
cycle stock. A cut cracked above its optimum 
temperature will produce excessive amounts of 
gas and coke. For maximum gasoline, therefore, 
it is necessary to separate both the charge and 
the recycle stock into small cuts. This would 
necessitate the separate treatment of charge and 
recycle. These cuts would then be treated at the 
temperature at which minimum gas is formed 
and quenched immediately to keep down the 
formation of polymers and condensation prod- 
ucts that reverse the process of cracking and go 
to form coke. All this procedure would mean 
many cuts and high recycle ratio. Of course, for 
practical purposes the above method would have 





Doctor treating decreases suscepti- 
bility due to the trisulphides that are 
formed. The loss usually is 0.5 to 3.0 
numbers. 

The latest data of Schulze and Alden 
are of particular interest with refer- 
ence to the effect of small amounts of 
sulphur on lead susceptibility. A Bor- 
ger, Texas, natural gasoline, containing 
0.037 percent sulphur, was desulphur- 
ized to 0.008, 0.004, and 0.002 per- 
cent. The octane numbers and lead re- 
sponse of the initial and desulphurized 
gasolines are as follows: 


to be modified in order that investment in equip- 
ment would be within reason. 

When making 70-octane gasoline instead of 
striving for maximum gasoline yield, a multicoil 
unit would be used but high reflux ratios would 
not be feasible for a commercial unit. Ratios 
from 3 or § to 1 were suggested; this would 
crack the stock deep enough to obtain the de- 
sired results. This deeper crack would of course 
produce a greater percentage of gas and coke, 
along with many more olefins and aromatics. 
These compounds tend to make the gasoline 
more unstable and must be handled accordingly. 
The conclusion reached was that if modern 
methods are used the yield of 70-octane gasoline 
would not be more than 5 to 10 percent less 
than the maximum yield obtainable. 

Definitions concerned with cracking were de- 
fined in the following terms: polymerization is 
the joining of molecules of the same families; 
condensation is the combination of unlike mole- 
cules in a carbon-to-carbon bond with the elim- 
ination of hydrogen or water. These two terms 
come up frequently in the discussion of the 
chemical processing of petroleum and its prod- 
ucts, sometimes in different shades of meaning. 


susceptibility. During doctor treat- 
ment, less harmful mercaptans are of- 
ten converted into disulphides and 
polysulphides. 

Leader: Are there any questions that 
any of you wish to ask on this sub- 
ject? 

Pupil: The statement was made that 
mercaptans gave a negative test with 
doctor and copper strip. Isn’t it a fact 
that the higher molecular-weight mer- 
captans do not cause corrosion on cop- 
per strip? I think that is probably true. 

Leader: My opinion is that all the 














Initial 

Percent sulpbur: 0.037 

Clear 67.2 
1 cc. tetraethyl lead 75.6 
3 cc. tetraethyl lead 82.1 
6 cc. tetraethyl lead 86.6 


Desulpburized 
0.008 0.004 0.002 
69.5 69.6 69.7 
80.0 81.0 81.4 
85.3 86.8 87.5 
91.2 92.8 93.2 








The effect of mercaptans and disul- 
phides is shown in Table 9. 
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These figures show clearly that the 
desulphurization of gasolines to the 
minimum sulphur content is of impor- 
tance in producing high-octane num- 
ber fuels. 

Pre-ignition causes a decrease in oc- 
tane number and as sulphur com- 
pounds ignite easily, the heat of com- 
pression causes a precombustion. 

Thiophenes have the least effect on 
the effectiveness of lead; i.e., the heat 
stability of sulphur compounds is a 
good indication of the effect on lead 








mercaptans present will contribute to 
a poor strip test. From the viewpoint 
of the customer, I believe the corrosion 
test is very important. The customer 
doesn’t know what corrosion test is. It 
would scare him to death if you told 
him about it. I remember one man who 
was a refinery worker and who later 
operated a filling station, and a certain 
customer came in. He had something 
that looked like gum on the outside of 
his carburetor and he asked the filling 
station operator what it was. The fill- 
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Amount as 
Compound added sulpbur, percent 


None 0.000 
Methylmercaptan 0.044 


Methyldisulphide 0.050 
Ethylmercaptan 0.042 
Ethyldisulphide 0.043 


n-Propylmercaptan 0.040 
n-Propyldisulphide . 0.038 





TABLE 9 


Octane number 
of gasoline 


This table appeared as Table 156 on p. 331 of Conversion of Petroleum by Sachanen. 


Octane number with Lead response per 
1 ce. tetraethyl 1 cc. tetraethyl 
lead per gal. lead per gal. 


50.8 63.7 12.9 
49.8 58.9 9.1 
49.9 58.9 9.0 
50.0 58.9 8.9 
50.1 59.1 9.1 
49.9 58.9 9.0 
49.9 58.8 9.1 








ing station man replied with no hesita- 
tion that it was gum. The customer 
said, “What is gum?” and from there 
it. went into a semi-technical discus- 
sion that scared the man so that he 
went to another filling station from 
then on. 

Pupil: They have systems for treat- 
ing crude oil now before it is processed. 
Can they reduce the total sulphur to 
the allowable limit before distillation 
begins? The only pre-treat I have seen 
for crude oil is to remove hydrogen 
sulphide so it won’t corrode the equip- 
ment, but you still have the free sul- 
phur and other sulphur compounds 
present. 

Leader: 1 do know of some refiners 
who have treated the crude oil quite 
heavily and have made a relatively 
sweet oil, but I don’t know of anyone 
doing it right now. 

Next in order is to have a discussion 
of doctor treatment of cracked gaso- 
line. 

Pupil: Doctor treatment is the treat- 
ment of gasoline with sodium plumbite 
and sulphur. In the early days all gaso- 
line was doctor treated; that was one 
of the earliest and most widely used 
treatments and it wasn’t much of an 
expense item because the margin was 
wider and a few cents per bbl. treat- 
ing expense wouldn’t make much dif- 
ference. They used lots of doctor and 
lots of lead and threw it away when 
it was used, but with progress coming 
in refining, the margin was cut down; 
they came along with octane numbers 
and lead susceptibilities, inhibitors, etc., 
and doctor treatment became the sub- 
ject of much study. Doctor treating 
seemed to reduce octane number as 
well as tetraethyl lead susceptibility. 
Gum became a problem and the in- 
hibitors used further increased lead re- 
quirements. The problem was to get a 
system that could be used to reduce 
the cost and improve the response to 
the different tests. 

Sodium plumbite is a mixture of 
lead oxide (litharge) and sodium hy- 
droxide (caustic soda). As soon as the 
sodium plumbite was used once, the 
original method was to throw it away 
and add more lead and caustic to build 
up the doctor solution again, but now 
they regenerate the doctor solution and 
use it over and over. The reactions in 
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doctor treating may be expressed as 
follows: 


used plumbite, and another layer of 
gasoline and lead sulphide, usually 
known as the “black strap”. 

The mixture of gasoline and lead 
sulphide causes trouble in regenerating 
the doctor solution. Usually the refiner 
puts it in an open tank and blows it 
with air. If it is blown with air, the 
gasoline breaks down and forms a gum 
and makes the lead sulphide unusable 
with further doctor solution. That was 
one of the first ways they treated it, 
by blowing with air. Another method 


2 RSH + Na, P,O,—>(RS),Pp + 2NaOH. ... .....-s (1) 
RSH + NaP,O.->RS—P,—ONa+NaOH......... (2) 


(RS), Py + S—>P,S + RS—SR 
R-S-S-S-R R-S-S-S-R_ R-S-S-S-R 


| 
S ss 


First, in treating the gasoline, no 
sulphur whatever has been removed 
from the gasoline unless it is the sul- 
phur in the hydrogen sulphide. In 
equations (1) and (2) the mercaptan 
reacts with sodium plumbite, resulting 
in mercaptides and also the other reac- 
tion of the mercaptides with the so- 
dium plumbite. There are two different 
forms here—they are more or less theo- 
retical, but that is what the reactions 
are thought to be. Equation (3) shows 
the mercaptides with the sulphur 
forming the lead sulphide and alkyl 
disulphides. There are numerous other 
reactions, giving possibly disulphides, 
trisulphides, and other polysulphides 
that are undesirable. In the early treat- 
ment with doctor, disulphides, trisul- 
phides, tetrasulphide, and pentasul- 
phide were formed but with controlled 
treatment they can be reduced possibly 
to trisulphides and disulphides. 

If the doctor solution and sulphur 
is withdrawn from the treated gaso- 
line and allowed to settle, it will divide 
into three layers: lead sulphide; un- 


(3) 


of breaking black strap is the addition 
to it of spent caustic containing so- 
dium sulphide until all the lead has 
been precipitated as lead sulphide. 
Heating and circulating a tank of 
black strap after this addition will lib- 
erate the gasoline, which may be 
drawn off and separated from the caus- 
tic layer, now free of lead. This may 
be used as a caustic wash, leaving the 
recovered lead sulphide to be made 
into doctor with fresh caustic solution. 
The process has the added advantage of 
eliminating a portion of the caustic 
layer, which carries with it salts and 
other impurities such as tar acids that 
tend to build up in the doctor solution 
with frequent regeneration. In the 
treatment of gasoline with the doctor 
solution, there are optimum conditions 
as with everything else. 


The octane number is lowered by the 
presence of sulphur compounds such 
as the trisulphides, tetrasulphides, and 
pentasulphides, and the disulphides to 
some extent. But these can be kept at 
a minimum by controlling the amount 
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Lead susceptibility of various gasolines 
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" Strain and speed 
| are hardest tohandle 
at the 


On a bobsled tun, constant 
danger lies at the banked 
turns. Here the utmost skill 
of the driver and braker are 
required to avert an acci- 
dent. (1.N.S, photo), 


Insure safer, stronger, trouble-free piping 


systems with TUBE-TURN welding fittings 


When the fluids or gases in your piping systems zoom through the lines 
and swerve into the turns—added strain and friction strike the fittings 
and joints. Trouble usually develops here first in any piping system 
because the most danger lies at the turns! 

Weld with TUBE-TURN fittings and your plant piping systems will 
last far longer, function more efficiently and safely, save valuable space, 
and cut upkeep costs. 

There is a TUBE-TURN for every change in flow direction—elbows, 
returns, tees, reducers, laterals, nipples and flanges—made with Tube- 


Turns’ exclusive forging process to give unequalled reinforcement at 
these danger spots. 


Get complete facts in the helpful Tube-Turn engineering data book and 
catalog. Write today! 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: New York, Philadelphia, 
Chicago, Pittsburgh, Cleveland, Tulsa, Los Angeles. Distributors everywhere. 


TUBE- TURN 


.” * 
Vt ale Mad ey ; 


WELDING WITH TUBE-TURNS REMOVES 
“DANGER AT THE TURNS” IN PIPING 


When you think of “turns” in piping systems, remember 
they occur within tees, reducers, laterals, nipples, heads, 
etc., as well as within elbows and returns. Wherever there 
are abrupt changes in flow direction you'll find extra 
wear and tear. TUBE-TURN welding fittings provide 
maximum extra strength and safety, and practically 
eliminate maintenance troubles, at these danger spots. 
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which enable Petreco to provide the oil industry 
salt removal percentages that really pay off. 
Because of this Petreco protection, refinery units 
are operating with fewer shutdowns than ever 
before. Mechanical failures due to corrosion, 
high maintenance costs that result from plug- 
ging, and expensive ammonia treatments, all are 
refinery expenses that are being reduced or 
eliminated by Petreco desalting. 





Because of Petreco's nation-wide service or- 
ganization, there is a representative near your 
refinery who will go over your salt problem with 
you. Petreco laboratories are available to you 
for accurate tests and performance predictions 
on your charging crude. The Petreco engineering 
staff is ready to submit proposals outlining in- 
stallation and operating costs. Avail yourself of 
these Petreco services now. No obligation is 
involved. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 


General Offices: Los Angeles, California 


Gulf Coast Division: Houston, Texas 


Representatives In Principal Oil Fields and Refining Centers 


DESALTING 


Eastern Division: Toledo, Ohio 
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Lead susceptibility of catalytic gasolines 
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of sulphur used to break the lead sul- 
phide from the gasoline. It has been 
shown that you can get a gasoline 
from the doctor treatment that is 
sweet and not corrosive, yet the lead 
response is very poor. A gasoline may 
be doctor sweet and noncorrosive, but 
it may contain sulphur compounds 
that have a very high sulphur content, 
probably higher than some corrosive 
gasolines. 

“A clear distinction should be made 
between octane loss per se and de- 
crease in lead susceptibility. Doctor 
sweetening, improperly carried out, can 
cause serious loss of octane number, 
running to as high as 3 points. In our 
experience, however, the manner of 
doctor sweetening does not affect lead 
susceptibility, defining this as the in- 
crease in octane number per cc. of lead 
added, nor have we found any signifi- 
cant difference between the lead sus- 
ceptibility of doctor-sweetened gaso- 
line and that sweetened by other meth- 
ods.”* In that case, it appears that the 
disulphides would not have any effect 
on lead susceptibility, so the optimum 
condition of doctor treating is to form 
nothing but alkyl-disulphides. “That 
high octane loss through doctor sweet- 
ening has been so generally tolerated, 
has come from the generally accepted 
idea that, if a gasoline was sweet and 
non-corrosive, its treatment left noth- 
ing to be desired. When these have 
been the only criteria, octane loss has 
varied from about 1/2 to 3 octane num- 
bers depending largely upon the sour- 
ness of the gasoline. But a fundamental 
discovery is the fact that gasolines 
may be sweetened with a great excess 
of sulphur and yet be non-corrosive. 
To understand why this occurs, it is 
necessary to go a little into the chem- 
istry of sweetening. The reaction of 
doctor solution with the mercaptans 
of gasoline gives rise to lead mercap- 
tides, which are then converted into 
organic disulphides and lead sulphide, 
by the addition of sulphur. At least we 
fondly hope that this is the reaction, 
and the only reaction that goes on. But 
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as most of you know, if you shake a 
sample of gasoline with doctor solution 
and then slowly add sulphur, it be- 
comes almost every shade of orange or 
brown before breaking down to give 
the black precipitate and clear gaso- 
line. This orange color appears to be 
due to the intermediate presence of sul- 
phur in polysulphide form in a com- 
plex compound containing lead, an al- 
kyl radical, and sulphur. If the amount 
of sulphur used is kept to a minimum 
and the break is slow, these polysul- 
phides break down to disulphides and 
lead sulphide, although probably this 
reaction is never exclusively the one 
occurring and traces of polysulphides 
are usually left in the gasoline. The 
extent to which these polysulphides 
remain after sweetening depends upon 
the mercaptan content of the gaso- 
line and the amount of sulphur used. 
Often a large excess of sulphur, as 
much as three or four times the the- 
oretically necessary amount, may re- 
main in the gasoline as polysulphides. 
Because this sulphur is not present as 
atomic sulphur, it does not affect the 
ordinary copper strip corrosion test 
and its presence is often not suspected, 
although it is extremely harmful to 
octane rating and inhibitor suscepti- 
bility. Some of these polysulphides 
have been produced synthetically in 
the laboratory and their harmful effect 
on octane number proved by their 
addition to gasoline. Polysulphide for- 
mation can be reduced: 

1. By careful control at all times, of 
the amount of sulphur added. This 
is facilitated by use of an accu- 
rately controllable sulphur valve, 
and tests for excess sulphur made 
by the treater during operation of 
the plant with mercury or butyl 
mercaptan. 

2. By adding the sulphur after the 
doctor solution and gasoline have 
been thoroughly mixed, and pro- 
viding adequate mixing following 
sulphur addition, to speed up the 
break and promote settling of lead 
sulphide. This mixing may be ob- 
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tained by baffle columns or special 
mixers. Mixing time of one minute 
is about a minimum, and it is often 
advantageous to increase it beyond 
this period. This can best be done 
by a mechanical mixer. Proper 
mixing, in most gasolines, allows 
excess sulphur to be kept to one or 
two thousandths of one percent. In 
an average gasoline, one hundredth 
of one percent excess sulphur may 
cause an octane loss of a full num- 
ber. 

3. By treating at a temperature above 
80°F., which accelerates the break 
and aids settling. We are studying 
use of temperatures higher than 
this, but have not completed the 
work. There is indication that tem- 
peratures as high as 120°F. may 
have no harmful effects and the 
elevated temperatures appear to be 
beneficial. High temperature of 
treating does not, however, elimi- 
nate any of the harm done by poor 
sulphur control. 

4. By providing adequate settling, so 
that the lead sulphide may be re- 
moved from the gasoline without 
tempting the treater to step up the 
sulphur to obtain a clear product. 

5. When mixing and settling alone 
will not give a clear gasoline—as is 
often the case with gasolines con- 
taining high boiling mercaptans, 
which break slowly and do not set- 
tle well, by providing a second 
contact with doctor solution or 
caustic (no more sulphur), further 
settling; and a sand filter or a 
water wash to remove the last 
traces of haze from the gasoline. 

“If these precautions are observed, 
and minimum sulphur used in sweet- 
ening, the octane loss can in nearly 
every case be reduced from 0.2 to 0.5 
numbers depending upon the sourness 
of the gasoline. 

“We are conducting research on 
methods of doctor sweetening which 
may give still lower octane loss by 
eliminating all traces of polysul- 
phides.””* 

These polysulphides that are detri- 
mental to the octane number also give 
a poor inhibitor response. It is supposed 
that they react very much as the per- 
oxides do to form gum and conse- 
quently if the polysulphides are kept 
at a minimum, the inhibitor suscepti- 
bility will be good. Some costs on doc- 
tor sweetening are given as follows: 
Total cost $0.0062 per bbl. 
Chemical cost $0.0021 per bbl. 

Thus the chemical cost amounts to 
about one-third of the total cost. The 
other elements of cost follow: 

(Continued on Page 60) 


1From pamphlet by Chas. Lowry, Jr., published by 
Universal Oil Products Co 
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MODEL 40 





Stabilog Controller 
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REG. U.S. PAT. OFF. 


For Temperature, Pressure, Flow or Liquid Level 
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Typical of many Foxboro refinements is 
the single, quick-reading dual-indicator to 
replace two separate pressure gauges. 


It's not a matter of added gadgets, but care- 
fully-engineered simplifications, that makes the 
Model 30 Stabilog Controller a revolutionary 
advance in stabilizing control. This new instru- 
ment incorporates mechanical refinements 
never before employed to eliminate friction, 
lost motion and possibilities of human errors in 
controller operation. 


Surer, Easier Manipulation 


Even secondary elements such as air-pressure 
gauges have gained added utility through sim- 
plified design. In the Model 30, an exclusive 
new dual pressure indicator replaces the two 
separate gauges usually employed in air- 
operated instruments. At a glance, both supply 
and output pressures are instantly read on the 
compact edgewise scale. 

Throttling range and reset adjustments, too, 


Creative 


by 


— not complications 


PROVIDE ITS 
ADVANCED EFFICIENCY! 


are simplified to permit speedy, accurate setting. 
They'’re readily accessible to authorized instru- 
ment men, but safely locked against tampering. 


Vital Interior Refinements 


Eleven years’ experience with over 10,000 
installations have revealed no need for funda- 
mental changes in the original Stabilog Control 
principle. Yet, many additional refinements 
throughout the mechanism of the new Model 30 
Stabilog Controller reduce friction and lost 
motion even further . . . increase sensitivity and 
response to a degree that enables use of small- 
est, most efficient proportioning band values. 


Get Full Details 


These are only a few “high lights” of the new 
Model 30 Stabilog Controller. For detailed 
description and discussion, write for Bulletin 
A252. It explains why Model 30 is attracting 
widespread attention in process industries by its 
smoother, closer control. The Foxboro Company, 
130 Neponset Avenue, Foxboro, Mass., U. S. A. 


Instrumentation 
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(Continued from Page 57) 


oor ta. 

Operating labor - « $0.0014 
Operating supplies . . . $0.0003 
a ee 
Maintenance labor $0.0012 
Maintenance material $0.0009 
Total . $0.0041 


So the other five costs are relatively 
small compared to the chemical costs. 

Pupil: Is that the cost of treating 
Mid-Continent stock? 

Pupil: Yes, that is the yearly aver- 
age. There is another cost that is not 
shown and that is the gasoline loss, 
which amounts to 0.25 percent. 

Pupil: 1s that treating cost based on 
the total gasoline, the straight-run gas- 
oline, or pressure gasoline? 

Pupil: The total gasoline; the treat- 
ing cost on the straight-run gasoline 
is considerably less. 

Leader: Are there any questions? 

Pupil: Was the statement made that 
the cost of treating straight-run gaso- 
line is less? 

Leader: Yes, it should be less. 

Pupil: How do those costs compare 
with butane-pentane doctor treating? 

Leader: Butane-pentane costs are 
higher than that. 

- Pupil: 1s it correct that in doctor 
treating, no sulphur is removed from 
the gasoline. 

Pupil: That’s true. 

Leader: Essentially no sulphur. 

Pupil: 1 wanted to take issue in that 
respect. In Kansas crude runs, there is 
a high sulphur content. When such 
crude is sweetened with doctor there 
still is corrosion due to sulphur, but if 
you blend that with pressure gasoline 
having a high mercaptan content, then 
the blend will be doctor sweet and 
non-corrosive, so somewhere the sul- 
phur is getting out of the gasoline. 

Pupil: Sachanen, on page 338, says 
the total content of sulphur usually is 
not changed by sweetening. 

Pupil: The remark concerning Kan- 
sas crude gasoline is correct, except 
that when sweetening without the ad- 
dition of doctor, you have practically 
no lead sulphide formation. 

Pupil: There is a chemical reaction. 
You take one gasoline with free sul- 
phur and another with mercaptans. 
They will react and form disulphides, 
causing the blend to become sweet and 
non-corrosive. 

Pupil: It will reduce the sulphur 
content but not free sulphur content. 

Leader: 1 had an argument with a 
chemist some time ago in which I 
maintained there was a slight removal 
of sulphur, so we surveyed several 
hundred samples and when we finished, 
the values were something like this: 

0.050 before doctor treatment. 
0.048 after doctor treatment. 
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I hope that you will remember that 
these polysulphides are the compounds 
we do not want and that their forma- 
tion is the weakness of doctor treating. 

Pupil: There is one question I should 
like to ask: Doctor treatment reduces 
the octane rating 3 whole numbers, 
but it was stated that it might not af- 
fect the lead susceptibility. Is that the 
lead susceptibility before doctor treat- 


(4) 4CuCl + 4 HCl 
Cuprous 


chloride acid 





in water, is quite soluble in solutions 
containing a high concentration of 
chloride salts. The hydrochloric acid is 
retained also by solution. These two 
factors are highly essential to the proc- 
ess since in the next step the cuprous 
chloride and the hydrochloric acid are 
reconverted to cupric chloride by oxi- 
dation with air. The equation for this 
reaction is: 


+ O,—»+4 CuCl, + 2H,O 


Hydrochloric Oxygen Cupric Water 


chloride 


“Addition of equations (3) and (4) gives the simple expression: 
(5) 4RSH + O,-—>2 R-S-S-R + 2 H,0 
Mercaptan Oxygen Disulphide Water 


ing or the new octane number? 

Leader: The only way the lead sus- 
ceptibility can be affected would be by 
the use of excess sulphur. If the treat- 
ment were carried out under optimum 
conditions and wouldn’t cause a loss of 
one-half octane number on the treat- 
ment, then the lead susceptibility 
would be as good after treating as it 
was before treating, but if the octane 
number has decreased any more than, 
say, 3 octane numbers on the treat, 
then the lead susceptibility would de- 
crease. 

Pupil: 1 have read that doctor treat- 
ment is always advisable and that it 
still is very good for some types of 
gasoline. 

Pupil: According to one reliable 
source of information, doctor treat- 
ment is still used for treating a larger 
volume of gasoline than any other 
process on the market. 

Leader: The next type of treatment 
to be discussed is the copper chloride 
treatment of cracked gasolines. 

Pupil: The copper chloride treat- 
ment is the process developed by Phil- 
lips Petroleum Company. Before I give 
the flow, the chemical reaction may 
be described as follows’: ‘The mecha- 
nism of the reaction of mercaptans with 
copper sweetening solution is essential- 
ly the oxidation of the mercaptans 
to the corresponding disulphides and 
the reduction of the cupric ion to the 
cuprous state. Exemplified with a cu- 
pric chloride solution, the reactions are 
as follows: 


from which it is seen that no chemi- 
cals, other than oxygen, which in prac- 
tice is obtained from compressed air, 
are used up in the process.” 

In the processes as given by Phil- 
lips, there is a choice of two processes: 
(1) the liquid and (2) the solid, 
which employs copper sulphate and so- 
dium chloride. In the liquid process, 
sour gasoline is first contacted with 
chloride in a centrifugal pump to re- 
move the free sulphur present. It is 
not necessary to use that—you can 
go right on to the copper solution. 
The copper solution is introduced into 
the stream and the spent solution is 
dropped back into the regenerating 
tank and regenerated with air and the 
air is diffused into particles and goes 
into the solution and the regenerating 
tank is allowed to overflow into the so- 
lution tank. In the sweet gasoline stream 
coming out, there is often free copper 
present, which is detrimental to the 
storage stability of the gasoline. That 
is removed by a solution of sodium 
sulphide which may be allowed to set- 
tle and then used over and over. In the 
solid process, the copper sulphide is 
mixed with a medium of clay or any 
filtering medium. The sour gasoline is 
treated with caustic solution the same 
as in the liquid process. The air is in- 
troduced into the gasoline stream be- 
fore going to the copper reagent tank 
to cause the gasoline to regenerate 
constantly. The copper chloride and 
the sweet gasoline run to storage from 
there. 


(1) 4R-S-H + 2 CuCl,—>R-S-S-R + 2 R-S-Cu + 4HCl 
Mercaptan Cupric Disulphide Cuprous Hydrochloric 
chloride mercaptide acid 
(2) 2RSCu-+ 2 CuCl,—>R-S-S-R + 4 CuCl 
Cuprous Cupric Disulphide | Cuprous 
mercaptide _ chloride chloride 
Combining the two stages, the equation becomes: 
(3) 4 R-S-H + 4 CuCl,—>2R-S-S-R + 4 CuCl -+ 4HCI 
Mercaptan Cupric Disulphide Cuprous Hydrochloric 
chloride chloride acid 
“Cuprous chloride formed in the re- Eprror’s Note: This series will be 
action, although practically insoluble continued in an ony issue. 
Ww 
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The Link-Belt Shafer ‘DE’ Series radial- 
thrust roller bearing (above) is ideal for 
application to drilling, servicing and 
pumping rigs, as well as for the pitman 
and crankshaft of pumping units. Being 
pre-adjusted to proper operating clear- 
ances when manufactured, it requires 
no further adjustment during its life... 
this eliminates the need for all adjust- 
ment devices .. . and saves mounting 
time. Simple application, high load-car- 
rying capacity, economical, self-aligning 
and rugged. 


LINK-BE, 


TOUGH *% 


IN THE TIGHT SPOTS A 


The Fighting 
Heart 


R BEARINGS! 


@ The Link-Belt Shafer line of “Friction Fighter” roller bearings is daily meeting the 
challenge to efficient power transmission. 


Because of their unique roller and raceway design—concave and convex respec- 
tively—self-alignment is assured. In the illustration above you can see that the inner 
race is a true spherical element—free to move in any direction without altering the con- 
tact between it and the roller. No other bearing can offer this advantage. 

Friction Fighter bearings have the capacity to carry both radial and thrust loads, or 
combinations of both. There is no need for auxiliary means of taking thrust. Their free 
alignment action provides normal distribution of the load over the rollers, free from any 
pinching action. Free rolling is thereby assured. Send for Data Book No. 1775. 


LINK BELT COMPANY 8609-D 


Indianapolis Dallas Houston Kansas City, Missouri 
Los Angeles New York Toronto Distributors in all fields 
Leading Manufacturer of Mechanical Transmission Equipment—Silent and Roller Chains. . 
Speed Reducers... Speed Variators ... Roller, Ball and Babbitted Bearings... Collars... 
Couplings .. . Base Plates .. . Take-Ups .. . Clutches... Gears... Sprockets .. . Hangers 
...Shafting... Pulleys, etc. Catalogs sent on request. 





Fucton fin he 
BEARINGS 
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Valves—Their Selection and Application 





NGINEERS, shop superintendents, 

maintenance men, and others who 
are responsible for the proper opera- 
tion of industrial piping systems, must 
be conversant with the many compo- 
nents of the entire system — boilers, 
turbines, pumps, filters, regulators, 
heaters, condensers, etc., and, of course, 
piping, valves, and fittings. Improper 
functioning of any one of these units 
will seriously impair the efficiency of 
the whole. Although each unit is im- 
portant in itself, the controlling de- 
vices that govern the flow of indus- 
try’s life-giving streams of steam, 
water, gas, air, oil, etc., stand second 
to none. Among such controls, valves 
deserve increased study and attention, 
not only because of their functions, but 
also because of their numbers, some 
systems requiring hundreds, even thou- 
sands. 

In these times of unprecedented de- 
mands upon industry, it seems fitting 
to turn the spotlight on valves with 
the hope of helping operators of piping 
systems obtain maximum service from 
their valve equipment. 

It would be presumptuous to assume 
that experienced operators are unfamil- 
iar with this subject; but it also must 
be admitted that even the best of them, 
being human, are often likely to take 
too much for granted or even forget 
what they once knew so well. Then, 
there are the new men in the field, 
who, by choice or circumstance, find 
themselves in industrial environments 
in which they are required to select 
and operate valves, often with an in- 
adequate knowledge of this important 
phase of their work. 


It is not the purpose of this article to 
cover all details of valve construction, 
design, and characteristics, but rather 
to bring out the more or less funda- 
mental aspects of valves in common 
use. For that reason, emphasis will be 
given to gate and globe valves, the two 
types most frequently used in piping 
installations. 


Characteristics 


In choosing between a globe and a 
gate valve for a particular application, 


62 


x> A review of the essential differences between gate and 


globe valves designed to improve the service derived from 


this important class of piping control 


by 3 r. Davenport 


Crane Co., Chicago, Illinois 





F. E. DAVENPORT 


is a sales engineer, Valve and Fitting Depart- 
ment, Crane Co.—Prior to joining the Crane 
organization several years ago, he gained 
extensive experience as an industrial sales en- 
gineer and technical advisor in chemical, metal- 
lurgical, and mechanical engineering. 





basic characteristics of the valves must 
be considered. A gate valve is essen- 
tially a stop valve, nothing more. It is 
meant for “wide open” or “tight shut” 
service. There should be no interme- 
diate control, commonly called “throt- 
tling”, as it is obvious that the in- 
creased velocity of the fluid passing 
through a restricted opening will cause 
an erosion of the disk-seat surface. This 
action is know as “wire-drawing”, and 
produces but one result—a leaky valve. 


Gate valves present little opportu- 
nity for fluid entrapment, thus lending 
themselves to almost complete drain- 
age as a safeguard against damage by 
freezing in water lines or plugging 
from hot fluids that solidify upon cool- 
ing. Inasmuch as disk operation in a 
gate valve under pressure is across the 
flow, with no action directly against 
pressure, it is possible to operate any 
size. 

On the other hand, a globe valve is 
a control valve. It is designed as a 
device to regulate flow anywhere from 
a trickle to a full stream. Flow changes 
direction about six times in passing 
through a globe valve and this sets up 


tremendous turbulence and creates high 
pressure drop. In fact, pressure drop 
through a globe is about 60 times that 
through a gate of the same size. Usual- 
ly this is not too serious, the desire for 
minute control being more important 
than full quantity flow. 


Disks in globe valves are especially 
resistant to erosion or wire-drawing, 
the degree of this durability depending 
upon the design of the disk-seat ar- 
rangement. Because of the great pres- 
sure exerted by flow upon the face of 
the disk, globe valves are definitely lim- 
ited in their feasible size because of the 
difficulty of operation. To be specific, 
globes vary in maximum size inversely 
as the operating pressure class increases. 
Low-pressure globes (125-lb. steam) 
are made as large as 16-in. whereas 
high-pressure (1500-lb. steam) valves 
are generally held within the 6-in. lim- 
it. Ease of operation may be obtained 
by a sensible use of bypass valves to 
equalize high and low side pressures on 
the disk, thus making operation simply 
a matter of mechanical movement of 
the parts. 


If consideration is given to the above, 
it is evident, therefore, that the best 
type of flow will be had from a gate 
valve as the passage through it is vir- 
tually full nominal pipe size and, espe- 
cially in valves with seat rings recessed 
flush with the port surfaces, there is a 
minimum of turbulence created, hence 
the lowest possible friction loss or pres- 
sure drop. 


Differences 


Gate. Gate valves are commonly 
made with three different disk seat 
arrangements. There is, first, the solid 
wedge disk with the corresponding 
angle seats. This type of valve is rec- 
ommended for general service for such 
fluids as steam, water, oil, air, and gas. 
These valves may be installed with the 
body or the stem in any position and 
will give excellent performance provid- 
ed they are not subjected to excessive 
transverse stresses caused by an im- 
proper support of connecting pipe lines 
or equipment. Inasmuch as the disk has 
fixed face-to-face dimensions, any force 
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Tube Bundle Heat Exchanger 


Bayonet Type Heat Exchanger 
@ “Karbate”’ No. 2 pipe 


immersion Type Heat Exchanger of 
, has heat transfer proper- 


AND FREEDOM FROM CORROSION ARE OBTAINED ss ijies equal to steel pipe of 


BY USING corresponding diameter. 
, It is unaffected by salt 
) water as well as most 
acids, alkalies and other 
corrosive materials. 
Hundreds of heat ex- 


ene changers of “Karbate” 


P | P E A N D F | T T | N G construction are in suc- 


| re cessful use. These repre- 
FOR THE CONSTRUCTION OF HEATING OR COOLING COILS, EVAPORATORS AND |= sent many varied types, 


OTHER HEAT EXCHANGE EQUIPMENT USED IN CONTACT WITH CORROSIVE WaTERIALs = * few of which are illus- 
trated on this page. 


* ““K arbate” is the trade-mark for a carbon or graphite base material impervious to seepage of fluids under pressure. 
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Elements for Shell and Tube Type Heat Exchanger Return Bend Cooling Coil 
National Carbon Co., Ine. APPLICATION CONSIDERED 
Cleveland, Ohio. 
NAME 


Gentlemen: Please send me information 
on the use of “Karbate,” Carbon or = pypy 
Graphite materials for the application 


nariied. CITY _ _ STATE 


Carbon Sales Division, Cleveland, Ohio 


NATIONAL CARBON COMPANY, INC. 


GENERAL OFFICES > 


Unit of Union Carbide and Carbon Corporation : 30 East 42nd Street, New York, N. Y 


UCC BRANCH SALES OFFICES 


New York, Pittsburgh, Chicago, St. Louis, San Francisco 
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Welded piping installation 
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tending to distort the body might alter 
the proper angle between the faces of 
the seat rings and cause a leak by de- 
stroying proper disk-seat contact. 


The second type of gate is known as 
the split wedge. This means that the 
two faces of the disk are separate pieces 
and are forced into a proper closing 
position by a suitable spreading ar- 
rangement between them that is actu- 
ated by pressure from the stem as the 
valve is fully closed. Conversely, in 
opening, the spreading pressure is re- 
moved first, permitting the two disk 
halves to collapse or retract slightly from 
the seat rings before the disk begins to 
rise. From the name, it is understood 
that split wedge disks have a tapered 
contact between disk and seats. This 
angle is approximately the same as in 
solid wedge gates; in fact, the split 
wedge disk is sometimes used as a re- 
placement in solid wedge type valves 
especially if the angle of the seats has 
been slightly altered by distortion. It is 
easily understood that any change in 
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seat angle, if not too pronounced, is 
readily followed by a split wedge disk 
and a tight closure maintained. 

The third type of gate valve is the 
double disk with parallel contacts be- 
tween the faces of the two disk halves 
and their respective seat rings. This 
type of valve offers the advantages of 
economical manufacture and repair be- 
cause the disk seat contact faces are at 
right angles, in all positions, to the cen- 
terline through the run of the valve. 
No special eccentric equipment is need- 
ed either to make or to regrind the 
seats. 


Unlike the solid wedge disk, double 
disk valves are recommended for liquid 
service only because of the tendency 
of the disk mechanism to chatter under 
certain conditions of flow such as high 
velocity, especially when the valve is in 
steam service. The spreader mechanism 
is effective in all directions thus giving 
unusual flexibility to the closing effec- 
tiveness of the disk. Valve distortion 
due to excessive line stresses is com- 


pensated for, within reasonable limits, 
by the ease with which this type of 
disk lends itself to seat angle changes. 
It is important, however, that the valve 
be kept in an upright position with the 
stem approximately vertical, especially 
in service where suspended matter or 
fluid contamination of a gummy nature 
tend to deposit or settle out, as the 
spreader arrangement may become 
jammed and make it impossible to 
operate the valve. 

Globe. Globe valves are divided into 
at least four distinct types by reason 
of the disk-seat design. The common, 
or conventional type is the ball disk, 
which closes against a beveled seat ring 
in what is essentially a ring-line con- 
tact. Because of this line-contact, only 
a moderate amount of throttling is ad- 
visable as there is a great probability 
that wire-drawing will be induced, de- 
stroying this line contact by erosion. 
This type of valve is suitable, however, 
for general service because it is rela- 
tively easy to repair or regrind the seat, 
thus restoring the original tightness. A 
low manufacturing cost is reflected in a 
corresponding low sale price. 

The next type in this class is one 
that has been widely accepted as a gen- 
eral utility valve. It has a flat disk that 
is easily renewed with a wide choice of 
materials suitable for a variety of serv- 
ices. These disk materials are principally 
various compositions that are softer 
than the valve metal itself, and, for 
this reason, require less effort for a 
tight closing. In the event foreign mat- 
ter becomes caught between the seat- 
ing surfaces, the closing pressure will 
imbed it into the disk face and still 
assure leakproof operation. Obviously, 
disks of this description do not lend 
themselves readily to a throttling serv- 
ice. Disk breakdown is promoted by 
erosion and valve failure is fairly rapid. 

The third type of valve, normally 
classed as a globe, is the needle valve. 
As the term implies, flow through this 
valve is of maximum restriction. This 
valve is designed especially for fine 
throttling control, such as in oil bur- 
ner installations, where minute, accu- 
rate flow is desired. 

The fourth type is the plug type 
valve, so called because of the broad 
contact between the disk and seat. This 
design presents the greatest single ad- 
vance in valve construction to date. 
The arrangement of the disk and seat 
is best compared to a ground glass stop- 
per in a perfume bottle. The contact 
between the stopper and the bottle neck 
is a wide, perfectly ground fit. In a 
plug disk valve, this broad flat contact 
lends itself perfectly to the most severe 
conditions of flow control. Extended 
and unusually severe throttling is suc- 
cessfully combated even in such appli- 
cations as drip and drain lines, boiler 
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FOR A STRONG DEFENSE 
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Modern defense must have oil. For 
oil is the fluid diet that gives it ' it 
energy—makes it strong. Without oil, 
a mechanized army, an air force, a 
navy, a merchant marine, is helpless 
—an easy prey for an oil-rich enemy. 
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The American petroleum industry 
will supply oil for our National 
Defense—with the help of steel. 
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In its 65 plants and mines, Republic’s 
68,000 men are breaking records 
almost daily in a gigantic “all-out” 
effort to produce more steel and bet- 
ter steel—to provide the petroleum 
industry with needed Republic Clec- 
tric Weld Casing, Tubing and Line 
Pipe—steel for drill bits and drilling 
machinery, for refining equipment, 
for tanks and drums. 


Si 





Ws 
NX 
NY 
—s 





Ny 


“J 


We'd like to send you a copy of the 
de luxe book, “The Pipe of Progress.” 
It describes the exclusive processes 
which give Republic Electric Weld Tu- 
bular Products their many advantages. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 
Howard Supply Co. Republic Supply Co. 
Los Angeles, Calif. Houston, Texas 

Berger Manufacturing Divisione Culvert Division 
nion Drawn Steel Division 

Steel and Tubes Division * Truscon Steel Co. 
Niles Steel Products Division 
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RESEARCH WILL NOT STOP! 


One of our most important activities at Republic 
always has been research. Today's emergency 
has not retarded this work. On the contrary, it 
has greatly intensified our efforts. 


We are carrying on a relent!ess and unceasing 
program directed toward the development of 
new steels for certain critical defense problems 
and the improvement of present steels. 


Laboratory and plant research, commercial 
market research, product development research 
—all are exploring every possible avenue which 
may lead to better Republic steels for you 
in the future. 
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Reflux lines from tubestill to reflux vessel in refinery 
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blowdown or soot blower services, and 
engine or pump throttling control. This 
performance is due to the flow being 
spread out in such a thin, uniform sheet 
that concentrated impingement on any 
one spot is virtually impossible. Should 
foreign matter nick the contact sur- 
faces during the act of closing, the 
remaining area is usually sufficient to 
preserve tightness. 

It is obvious that with the disk ex- 
tended into a plug form, a constriction 
of the seat opening will result. To some, 
this may appear to choke the flow and 
reduce the output. Strangely enough, 
just the opposite is true. By extending 
the seat ring to balance the plug, a 
venturi is created that actually acceler- 
ates flow to an output equivalent to 
that of a valve with nominal size seat 
opening. Under certain conditions, the 
flow is actually greater than nominal. 


Another advantage of the plug type 
disk is that for every successive turn 
of the handwheel from closed to open 
position, the annular area between the 
plug disk and the seat increases in equal 
increments, thus giving true straight- 
line flow. This is especially valuable to 
the operator who wishes to calibrate 
valve flow. 


Seats 


Seat rings are usually confined to 
two common types—back seated and 
shoulder type. There has been much 
discussion concerning the relative mer- 
its of these two types. The former re- 
lies upon a tight contact between the 
bottom of the ring and the body metal, 
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whereas the latter depends for tight- 
ness upon a tight contact between the 
back of the shoulder flange and the 
body metal. Although both types are 
in use, it is probable that the shoulder 
ring offers greater advantages. The 
principal advantage is in the greater 
diameter of shoulder to keep the ring 
from unscrewing and also the greater 
area of the back of the shoulder in con- 
tact with the body metal. This area, 
together with the lock washer action of 
the shoulder when the ring is screwed 
up tight, resists both loosening of the 
ring as well as leakage past the threads 
on the back of the ring. 


Stems 


In gate valves, it is generally known 
that rising and non-rising stems are 
available. Of the former, there are the 
inside and outside thread types. The 
inside thread is protected from outside 
corrosion or other damage; the outside 
thread, known as the O. 5S. & Y. type, 
protects the threads from the danger of 
corrosion within the valve. If there is 
sufficient head room, the rising stem 
acts as an indicator to denote the posi- 
tion of the disk. But users are cautioned 
to protect the stem from injury if in 
an exposed position because a rising 
stem that is bent becomes inoperative. 


Rising stems of the inside thread 
type turn with the handwheel; the O. 
S. & Y. stems do not turn but rise 
through the handwheel. The single ex- 
ception to this is the O. S. & Y. clamp 
gate valve in which the stem turns, the 
handwheel rising with it. 





Non-rising stems are, of course, of 
the inside type. Besides giving stem 
thread protection against atmospheric 
corrosion, they also offer excellent serv- 
ice on vacuum lines as there is stem 
travel in only one direction, thus caus- 
ing less wear in the stuffing box. 


Ends 
When so many types of piping are 


in use, there must, of course, be valve 
ends to match. Hence, there are 
screwed, flanged, socket welding, butt 
welding, and solder joint ends. Screwed 
ends are satisfactory for general service 
requirements but should be limited to 
sizes of 2-in. and smaller because of the 
difficulty of making-up larger threaded 
joints to a normal thread engagement. 

Because of the inherent weakness of 
flanges, valves with flanged ends hav- 
ing ordinary facings are rated, accord- 
ing to A.S.A. Standards, for lower 
working pressures than screwed or 
welding ends; the exception being 
flanges with ring joint facings, in 
which case the ratings are the same. 
Socket welds and butt welds are pre- 
ferred for higher pressure jobs; solder 
joints find their best application in 
liquid services for either domestic or 
industrial applications of less than 200- 
lb. pressure. 


Selection 


What valve to use? This is a question 
that comes up constantly wherever 
valves are used. The answer is simple. 
It lies in the application of plain, every- 
day common sense. There is a valve to fit 
every need. To make the proper choice, 
it is first necessary to determine some 
of the conditions that govern its opera- 
tions. It is unreasonable to expect a 
tailor to make a suit with no other 
stipulation than that it must be dark 
blue. Nor would an order for merely a 
couple of dollars worth of “just gro- 
ceries” bring results other than disap- 
pointing. In either of the above ex- 
amples sufficient specifications must be 
given to obtain an intelligent result. So 
it is with the selection of valves. Basi- 
cally, there are four major questions 
(listed below) that must be answered 
to insure proper valve selection. The 
answers are predicated upon a properly 
installed piping system; there must be 
no pipe-line sags or humps. 

(1) The purpose of the valve must 
be indicated. If it is to be used for open 
or shut service, then a stop valve is 
wanted—so, use a gate. If it is desired 
to regulate flow at any point between 
closed and wide open, as in throttling, 
then a control valve is needed—so, use 
a globe, preferably one of the plug disk 
type. 

(2) The nature of the fluid to be 
handled must be known. By definition, 
in this connection, a fluid is anything 
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that will flow through pipes. It may be 
steam, water, oil, air, or gas. In order 
to assure lasting service, it is important 
to know the fluid and its character- 
istics. Is the fluid corrosive, and, if so, 
is it acid or alkaline? Does it carry sus- 
pended matter that would abrade the 
metal or settle out when flow stops? 
The answers dictate the types of disk, 
seat, stem and body, and the materials 
from which they should be made. 


(3) The proposed operating pressure 
must be thoroughly considered. There 
is no particular problem in prescribing 
for a constant pressure. But, should 
there be a probability of fluctuation, 
which may commonly assume shock 
proportions, then ample provision must 
be made to handle maximum normal 
pressure with auxiliary means properly 
added to combat extreme instances 
wherein pressures seriously exceed good 
piping recommendations. Such precau- 
tions usually take the form of shock 
absorbers, usually spring loaded, or 
suitable air compression chambers. 


(4) It is common knowledge that 
the strength of metals used in piping 
materials decreases as temperatures in- 
crease. For instance, good practice 
limits brass and cast iron to a safe limit 
of approximately 450°F. Steels have a 
maximum rating in keeping with that 
of the metals used as trim. Bronze trim 
combinations are suitable for a recom- 
mended maximum temperature of 
750°F., Stellite trim is suitable for 
temperatures as high as 1000°F. for 
steam, and as high as 1100°F. for oil. 
Border line cases will reflect greater 
satisfaction if they comply with higher 
bracket specifications. 


Size 


One of the commonest practices in 
the application of valves is to choose a 
valve according to the size of pipe to 
which it is to be connected disregard- 
ing any comparison of suitability of 
size with required capacity under ac- 
tual working conditions. It is not un- 
usual to find a large valve operating 
with the disk just barely cracked off 
the seat and yet passing full required 
flow. Consequently, under such cir- 
cumstances, service life is radically cur- 
tailed. How much better it would be 
to determine first the valve size that 
will pass full flow demand when wide 
open and then reduce the pipe size at 
point of installation to match that of 
the valve. In this way, the disk will be 
out of flow as completely as possible 
and the valve will give maximum serv- 
ice expectancy. Should full flow and 
minimum flow be too far apart, then 
one extreme may be handled through 
a bypass. Which extreme is selected is 
determined by the proportion of opera- 
tion. ' 





Valves and piping in a gas line manifold 





Application 


One of the most common questions 
in connection with the application of 
valves is, “shall the pressure be over or 
under the disk?” This is a point that 
not only confuses many valve users but 
seems never to be permanently clari- 
fied. If one will apply a little common 
sense, however, the answer will be 
readily found in the counter question, 
“what will happen to the equipment 
connected to the discharge of this valve 
if and when the valve becomes in- 
operative?” It is not impossible for the 
disk to come loose from the stem. 
Should this happen, is it better for 
flow to stop as, for instance, to a steam 
engine or to a steam-driven pump, or 
to continue as in the feedwater line to 
a boiler? If an engine control valve 
failed, this engine could run wild with 
probable serious results; hence, the 
pressure should be on top of the disk 
so that it will shut the valve and keep 
it shut. On the other hand, pressure 
should be under the disk for boiler feed 
service so that flow will continue and 
preclude the probability of an explo- 
sion from a dry boiler. In such opera- 
tions as boiler blowdown, soot blower, 
and drip and drain lines, pressure on 
top of the disk is proper as any of these 
services may be delayed without hazard. 
Unless, therefore, the service clearly in- 
dicates that pressure should be under 
the disk, it is suggested that it be on 
top. This recommendation is made be- 
cause, when pressure is on top, it aids 
in keeping the disk in a closed position 
thus compensating for any contraction 
of the stem, such as from cooling of a 
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hot fluid, which might cause a slight 
lift of the disk off its seat and result in 
a leaky valve. 


Installation 


In the matter of installing equip- 
ment that requires piping connections, 
it is important to place shut-off valves 
and unions immediately adjacent to the 
equipment on all lines leading in or 
out of it. The unions, being between 
the equipment and the valves, will per- 
mit the easy removal of the equipment 
while the valves shut off flow without 
discontinuing service in the line. 


It is worthy of mention that valves 
of large size, 12 in. and larger, have 
disks with generous areas exposed to 
line pressure. Obviously, this pressure 
when exerted against a disk in an un- 
balanced service, such as discharging 
from high to low pressure or to atmos- 
phere, makes valve operation increas- 
ingly difficult as the exposed disk area 
increases. This condition is less pro- 
nounced in gate valves than in globes 
as disk movement in the former is 
across the line of flow, whereas, in the 
latter it is directly against flow. To 
minimize this condition, it is recom- 
mended that all gate valves 12 in. and 
larger and all globe valves 6 in. and 
larger be equipped with bypasses. By- 
passes permit the pressure to be equal- 
ized on both sides of the disk, and 
valves that otherwise could be oper- 
ated only with appreciable difficulty 
may be opened and closed with min- 
imum effort. 


One of the more frequent abuses of 
an otherwise excellent pipe line or pip- 
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ing assembly is the lack of adequate 
supports. Best results will be obtained 
from both valves and fittings, as well 
as the pipe itself, if the line is suff- 
ciently supported to eliminate all trans- 
verse or sag stresses. It is not difficult 
to predict the reason a gate valve leaks 
if a sag in the line has distorted the 
valve body sufficiently to change the 
angle of the seats. 

Caution is urged in screwing a valve 
on the end of a pipe, or other threaded 
connection, as it is not unusual to see 
a pipe wrench applied to the “far” end 
of a valve and, if sufficient torque is 
applied, the valve twisted out of line. 


Thread Compounds 


The subject of thread compound or 
“pipe dope,” as it is sometimes called, 
is also worthy of review. To many 
users, these products are made for the 
specific purpose of making a leak-tight 
threaded joint by filling in the space 
between the threads. Actually, good 
threads need no filler. Properly designed 
and cut male and female threads are 


exact counterparts of each other and, 
when made-up into a joint with nor- 
mal engagement, the fit is a perfect 
metal to metal contact and is tight. 
Because of friction of the dry metal, 
however, it is difficult to arrive at a 
normal engagement without lubrica- 
tion of the thread faces, and it is for 
this very purpose that these compounds 
are used. They may be of a consistency 
varying from a light lubricating oil to 
one nearly as stiff as putty. Unfortu- 
nately, many threads, especially those 
cut by hand tools, are frequently so 
badly scored or imperfectly formed 
that a heavy bodied, semi-drying com- 
pound is necessary to fill the voids in 
order to obtain a drip-tight joint. 
Caution is urged in the use of any 
thread lubricant. Always apply it to 
the male threads and never to the 
female. Otherwise the make-up action 
will surely shove the excess compound 
on ahead of the leading thread. If the 
compound is on the female thread, it 
will end up inside the pipe and may be 
washed off by the fluid passing through. 








If it is, it will most surely find its way 
to the seating surfaces of some valve or 
into the vital parts of some complicated 
mechanism. If, on the other hand, the 
compound is applied tothe male thread, 
any excess is pushed to the outside of 
the pipe where it may be readily re- 
moved. 

Although the points mentioned 
above are not new, especially to ex- 
perienced operators, they are of suf- 
ficient importance to warrant repeti- 
tion. They do not, of course, present a 
complete picture, because of space limi- 
tations. Undoubtedly, there are many 
users of valves who could add other 
helpful suggestions based on actual ex- 
perience. 

It is highly important in these days 
of national emergency for operators of 
all piping systems to obtain the max- 
imum service of which their equipment 
is capable. No matter how good it is, 
there is always room for improvement, 
and it is with that thought in mind 
that these facts are presented. 
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Method of Spotting Drawworks 
When Rigging-up 


HEN rigging-up on a new lo- 

cation it is often difficult to 
spot the drawworks in the proper po- 
sition on the substructure so that it 
will be perfectly aligned. 





Fig. 1 





The accompanying photographs 
show a simple method of assuring per- 
fect alignment almost automatically. 
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Sections of I-beams of any reason- 
able size available are ““V’d’”’ on one end 
as shown and welded to the substruc- 
ture. Companion “Vs” are welded to 
the frame of the drawworks so that 


rear of the drawworks. Fig. 1 shows 
the one on the left. Fig. 2 shows the 
one on the right. 

It is obvious that this arrangement 
may be adapted to any drawworks in 





Fig.2 





perfect alignment is obtained when the 
two sets of vees are engaged. 
Both “‘spotters” are situated at the 


a reasonably short time and the time 
saved in rigging-up will pay for the 
work several times over. 
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j TYPE AF NATIONAL CASING HEAD WITI 
| TYPE FF SET SCREW ANCHOR TUBING 
Tus NATIONAL Types AL and AF Casing Heads in- BLUE 


crease the internal strength of the oil string by 


making it possible to suspend casing under proper 
tension. 
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In addition, completions are speeded up by using a 
National Type A Casing Cutter to cut off the Casing. 





Interchangeable tubing hangers are available for 
various production practices. Flanges are made to API 
specifications. Flanged auxiliary control equipment 
for running tubing under pressure can be attached 
to tubing hanger spool. 
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Ree: . @,, the use of the NATIONAL Type A Casing 
RUNNING CASING CUTTING THE TOP JOINT RUNNING TUBING . . P 
™ Cutter, casing can be set with the desired 
Ie Blowout Preventers are attached Blowout Preventers are raised a min- The Tebing Honger Spool is bolted to the 


Bike casing fange when the outer imum of 12 inches. Slips are installed casing flange with Neoprene packing in amount of tension and cut off without de- 
ting is landed. The equipment re- in casing flange. Casing Culjer is place. Stripper control assembly is shown 
sins in place until after the oil string placed around pipe and bolted to attached to upper flange for drilling inond lay. These cutters are available for all Types 
has been run. flange, as shown. running tubing unter pressure. 
AL and AF Heads. 
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Deep in the rocky forests of New England the trench for the Portland-Montreal pipe line was literally blasted and 
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hewn out of the rugged terrain 


_ 





Portland-Montreal Pipe Line 


Completed in Record Time 





: ee first national defense pipe line 
to be completed, the 236-mi. line 
from Portland, Maine, to Montreal, 
Canada, was formally opened in No- 
vember. The initial shipment of crude 
oil through the system was brought to 
South Portland by the tanker Esso 
Dover from Covenas, Colombia. 

Tle new line, constructed at a cost 
of $8,500,000, will save tankers 12 
days on a round trip between South 
American or Gulf ports and Montreal 
where it is refined. By discharging their 
cargoes at Portland the tankers are 
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saved the long trip through the Gulf 
of St. Lawrence and down the St. 
Lawrence River to Montreal. In addi- 
tion to this saving in time it is now 
possible to deliver crude oil to Mont- 
rcal refineries throughout the year. 
Heretofore tanker shipments to Mont- 
real ceased as soon as ice clogged the 
St. Lawrence and closed the port for 
nearly five months of each year. 
Because of the state of emergency 
the line was rushed to completion in 
the record time of 142 days. In that 
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x+ Natural obstacles overcome in laying defense line through 


rocky terrain of New England in 142 days 


time 32,700 tons of 1234-in. O. D. 
pipe having a wall thickness of ¥% in. 
was laid and electrically welded. 

Specifications call for eight pump- 
ing stations; however, only four have 
been completed. With these four sta- 
tions pumping, the line has a capacity 
of 25,000 bbl. per day. When the 
other stations are completed and placed 
in operation the capacity will be 60,- 
000 bbl. per day. Delay in construct- 
ing the entire eight stations was occa- 
sioned by difficulty in obtaining mate- 
rials and pumping equipment. 
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TRINITY INCREASES FLUIDITY TIME 
10 PROVIDE EVEN GREATER SAFETY FACTOR 


Trinity Portland Cement Company, one of the pioneers in slow-set- 
ting cement, has combined the research of its technical staff with the 
research and experience of Halliburton Oil Well Cementing Com- 
pany to perfect an even better Inferno. The same high strength, 
dependable uniformity and easier pumpability which have always 
characterized Inferno have been retained, and fluidity has been 
increased to six hours with 16.5 slurry at 180°. Trinity Inferno 
exceeds the requirements for any deep well job. For cementing cas- 
ing, squeeze cementing, and recementing it provides an ample margin 
of safety, but does not expose the job to hazards created by remaining 
fluid for an unnecessarily long time after the cementing operation 
has been completed. Trinity Inferno has the ideal fluid time, plus a 
protecting factor of safety for unforeseen delays, with minimum 
hardening time after the cement is placed. Cementing operations be- 
tween 4500 ft. to 12,000 ft. show the average over-all time was 54 
minutes. Records show that the longest time required for a cementing 
operation in the Gulf Coast area was 300 minutes. These figures are 
from the deep well cementing operations on the Gulf Coast for the 
past five years—and are the best evidence that Inferno’s fluidity is 
right. Inferno’s higher strength, easier pumpability, and greater uni- 

formity have been generally recognized for the past five years. 





These advantages, plus the new scientifically 

controlled fluidity time, give you maximum 
assurance of successful deep well cement jobs. If 
you’re looking for a cement to handle the roughest, 
toughest jobs—put your money on Inferno. 


4 HRS. 5 HRS. 6 HRS. 7 HRS. 8 HRS. 
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Map showing route of Portland-Montreal pipe line and route formerly taken by 
tankers to reach the latter point 
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The portion of the line south of the 
international boundary was construct- 


ed by the Portland Pipe Line Company 


and the Canadian portion was laid by 
Montreal Pipe Line, Ltd. Both are sub- 
sidiaries of the Standard Oil Company 
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(New Jersey). The line is popularly 
known as the Esso line. 

Sites for the eight pumping stations 
are at South Portland and near Ray- 
mond and North Waterford, Maine; 
at Gorham and Riverton, New Hamp- 
shire; West Burke, Vermont, and 
Highwater and St. Cesaire, Quebec. 
At each station a 30,000-bbl. storage 
tank is or will be erected. Utility elec- 
tric power will be used at six stations 
—South Portland, Raymond, North 
Waterfield, Gorham, Riverton, and St. 
Cesaire — whereas Diesel engines will 
provide the power at West Burke and 
Highwater. The pumps are horizontal, 
triplex, plunger pumps. 

At Portland, where the line origi- 
nates, six 140,000-bbl. tanks have been 
erected to store crude oil received from 
tankers. From these tanks the crude is 
pumped into the pipe line for trans- 
portation to Montreal. 

For the unloading of tankers at 
Portland a 920-ft. finger pier was con- 
structed of steel and concrete to ac- 
commodate at one time two tankers of 
the 20,000-ton class. The cargo of 
such a tanker is 140,000 to 150,000 
bbl. of crude oil. The tankers discharge 
the cargo with their own pumps into 
two storage tanks erected on the pier 
site. Each of these terminal storage 
tanks has a capacity of 140,000 bbl. 
They are connected to the principal 
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Making an electric weld on the 236-mile defense pipe line that was rushed to completion in record time of 142 days 
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ROEBLING Looks Ahead 
TO A SECOND CENTURY OF PIONEERING! 


The past—despite its achievement—is behind. The opportunity to continue to grow, to further 
achieve, to serve industry in even greater measure, is in the future. 


» » That is why Roebling—at the celebration of its 100th Anniversary—LOOKS AHEAD—looks 


ahead with confidence to new opportunities to Pioneer in Wire—new opportunities to develop the 


finest wire and wire products that aggressive research, unequalled experience, and the most modern 


of manufacturing facilities can make possible. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, NEW JERSEY 
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Workmen making shot holes near Gorham, New Hampshire, preparatory to 
blasting a ditch for the pipe line 
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storage facilities at South Portland by 
2% miles of 24-in. pipe. Because the 
soil of the area is impregnated with 
salt water, this pipe was given a '/2-in. 
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coating. Four pumps move the oil 
from the pier site to the tank farm 
where there are four 140,000-bbl. 
tanks. 
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Construction Methods 


Beginning at sea level in Portland, 
Maine, the line extends northwestward. 
Near Newport, Vermont, just before 
the international boundary is reached, 
the highest elevation is attained—1950 
ft. Until after the line has penetrated 
several miles into Canada the terrain 
in large part is rough and rocky. From 
that point to Montreal, however, the 
right-of-way is fairly level. In total, 
the line crosses 45 highways and rail- 
roads and 18 streams, the St. Lawrence, 
Richelieu, and Connecticut rivers be- 
ing the more important of the latter. 
Under the St. Lawrence River, parallel 
10-in. lines of pipe having '1-in. wall 
thickness were laid. The lines were laid 
5 to 10 ft. beneath the river’s bed and 
45 ft. below mean low water. The 
trench had to be made through rock 
and shale overlain by soft material. A 
hydraulic dredge removed the soft ma- 
terial, after which the rock was broken 
by blasting and a ladder dredge used to 
remove it to the necessary depth. 

In the case of the Richelieu River in 
Canada, which is quite swift, a trench 
was also cut in the rocky river bottom. 
This trench was not so deep as that of 
the St. Lawrence River, but was deep- 
er than those provided for other river 
and stream crossings. In most of these 
latter instances the pipe was weighted 
with river clamps and placed in shal- 


ee id 


A charge of dynamite is set off in the quiet forests of New England hurling rocks and debris high in the air 
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This boiler feed system on a Gulf Coast rig shows 
one of the numerous profitable applications of Hunt 
All-Steel Line Valves, the unique design of which 
has proved a time and trouble saver...a means 
of eliminating many costly fittings...a way to 
keep maintenance costs down. 

“HE : ae The reversible valve and seat of 
stainless steel, monel, neoprene, or 
brass ... according to your require- 
ments . . . doubles the life of ordi- 
nary valves. Both are reversible or 
renewable under pressure, without 
removal of the valve from the line. 
Hunt Valves are suitable for steam, 
water, oil, gas, and heavy fluid lines. 


HUNT TOOL COMPANY 


HUNT 


ALL-STEEL VALVES 
Keep This Boiler Feed System Under Control 





The same valve and seat fits all five types shown, 
of the same size. 

Manufactured in accordance with A.S.M.E. Code. 
Available in flanged or screwed type, and in 1”, 
2", 3", and 4” sizes. 

FULL DETAILS IN YOUR COMPOSITE CATALOG 


1. You can use it in this conventional 
180° type .. . or 2, convert it to a 90° 
angle like this . . . or, with a slight 
change, 3, you can have this 90° line 
valve arrangement... and 4, you have 
this valuable combination by simply 
adding the check... or 5, you can even 
go into the double valve arrangement, 
180° angle by doing this. 


Houston, Texas, U. S. A. 


Field Shops: Houston, Bay City, and Corpus Christi, Texas; Jennings, Harvey, and Shreveport, La 
Export Sales: W-K-M Company, 74 Trinity Place, New York City 











A trainload of pipe at Gilead, Maine, ready to be unloaded and transported 
by truck to the pipe-line right-of-way 
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low trenches. It was necessary to bury 
the pipe in the St. Lawrence River 
crossing at such great depth so that it 
would not be necessary to relocate it 
in event the 35-ft. river channel was 
ever deepened to permit passage of the 
largest ocean-going vessels. 

Pipe used in all river crossings was 
thoroughly cleaned, primed, coated 
with hot enamel, and wrapped with 
asphalt-impregnated felt. The pipe was 
similarly protected in congested areas 
and for a short distance in Canada 
where the line was laid in peat bogs. 

To determine the right-of-way for 
the line, United States and Canadian 
geological survey maps of the region 
were provided and with these as a basis 
an aerial survey was made from a 
plane flying at an altitude of 17,000 
ft. From these photographs a mosaic 
map of the route was prepared. Field 
surveyors next laid out the route itself. 
After rights-of-way had been obtained, 
usually an easement through a strip of 
land 35 ft. wide, workmen began the 
job of clearing a path for the pipe line. 
With woodsmen to fell trees and bull- 
dozers to remove them as well as boul- 
ders and underbrush, the right-of-way 
was made approximately as serviceable 
as a secondary country road, being 
satisfactory for use by trucks and 
other rolling equipment as the line was 
built. 

The trench was dug 3 ft. wide and 
to an average depth of 3 ft. Whenever 
possible ditching machines were em- 
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ployed. In certain types of terrain 
trench hoes were employed, and in 
rocky areas pneumatic drills and blast- 
ing were resorted to. 

As the ditch was being dug the pipe, 
in 40-ft. random joints and weighing 
49.56 lb. per ft., was strung along the 
right-of-way. In many instances the 
pipe had to be trucked through dense 
woods, up rugged mountains, and over 
almost impassable roads. On numerous 
occasions it was necessary for tractors 
to aid the trucks. 


Pipe joints were electrically welded 
by the “‘stove-pipe” method, being held 
in position by “boom-cats” while the 
welders made the tack welds. Resting 
on skids above the ditch, the finish 
beads were run, the joints being weld- 
ed in four passes. The welds will 
withstand a minimum pull test of 
76,000 Ib. 


After the pipe was welded the line 
was lowered-in, again by means of 
“‘boom-cats,” and backfilled. 

Due to the uneven nature of the 
terrain, innumerable side bends, sags, 
and overbends were required. All of 
these were made cold, the bending be- 
ing accomplished by two “boom-cats.” 
The customary procedure is for one 
“boom-cat” either to ride the pipe or 
hold it with a winch at the point 
where the bend is to be made while 
the other with the aid of its boom and 
winch pulls the pipe until it acquires 
the proper angle. 
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Testing 


The line was tested in sections and 
also as a completed unit. The general 
practice was to apply 120-lb. air pres- 
sure to the section completed each day. 
A scraper equipped with a rubber disk 
was inserted in the pipe at the begin- 
ning of each test, which was pushed 
through the line by the force of the 
air, removing accumulated debris. 
When the air pressure had been built- 
up to 120 lb., a soapsuds solution was 
applied to the joints to detect any 
leakage. 

After the line was completed it was 
filled with water and the pressure 
built-up to 800 lb. As the normal op- 
erating pressure of the line is 720 lb. 
per sq. in., this hydrostatic test is con- 
sidered sufficient to assure the proper 
safety factor. 


Effect of Frost 


When the line was designed some 
apprehension was expressed as to the 
effect frost would have on the line. 
In the area traversed 10-ft, snowdrifts 
are not infrequent and frost penetrates 
the earth to a depth of 4 to 5 ft. Even 
though the line is laid at depths of 
only 2% ft. in rock and 3 ft. in soil, 
technologists of the pipe-line company 
state there is no danger of frost heave 
damaging the line. The welded joints 
are stronger than the pipe itself, it is 
pointed out, and the strength of the 
pipe is indicated by its weight of 49.56 
lb. per ft. and 3-in. wall thickness. 
It is also explained that the crude oil 
pumped through the line is loaded in 
seaports where temperatures average 80 
to 90° F. and the warm water of the 
Gulf stream enroute to Portland will 
prevent any marked change in temper- 
ature of the crude oil. It is asserted 
that even when outside temperatures 
drop as low as 35° F. below zero the 
temperature of the crude oil will not 
go below 30° F. above zero. Thus no 
provision has been made to heat the 
crude oil to facilitate its flow through 
the pipe line. 


Personnel and Contractors 


The personnel of the Portland Pipe 
Line Company consists of H. M. Stev- 
enson, chief engineer; G. A. Lee, gen- 
eral superintendent, and A. H. Chap- 
man, chief engineer, South Portland 
Terminal. 

The Oklahoma Contracting Com- 
pany of Dallas, Texas, laid the section 
of line between Portland, Maine, and 
Gorham, New Hampshire, including 
the 24-in. section through South Port- 
land. Williams Brothers Corporation of 
Tulsa, Oklahoma, contracted the line 
from Gorham to Montreal and also 
constructed the eight pumping 
stations. ve ve ve 
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PARTS and SERVICE close to your job 


The Mid-Continent Supply Company—your 
Cummins Diesel representative in the Mid-Con- 
tinent oil fields—maintains complete parts and 
service facilities at 13 important producing cen- 


ters . . . close to your job. That’s why Cummins 


Diesels assure you of continuous, uninterrupted 


performance on your job. 
You have a stock of more than $125,000 worth 
of genuine Cummins replacement parts to draw 


from . . . delivery of your parts orders is not a 


MID-CONTINENT SUPPLY COMPANY e FT. 


matter of days or weeks—but hours. You have 
day and night call on factory-trained mechanics 
to assure competent, prompt, personal service. 

When you specify the power for your next job 
—drilling, pumping or generating—make sure 
that you specify an engine that can show you a 
record of proved service as well as proved per- 
formance . . . and you'll specify Cummins De- 
pendable Diesels. Cummins Engine Company, 
Columbus, Indiana. 


WORTH, TEXAS 


Distributors Mid-Continent Territory 


ILLUSTRATED: Model HP-600 
Cummins Diesel power unit. 
150 hp. at 1800 rpm. Other 
models from 33 to 325 hp. 
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NASMUCH as drilling contractors 
| yee constantly in search of im- 
proved methods whereby the time and 
expense of moving from one location 
to another may be reduced, it is always 
of interest to note worthwhile devel- 
opments along these lines. 

The accompanying photographs are 
good examples of what can be accom- 
plished in the way of assembling pumps 
and other units of drilling equipment 
on unitized bases that may be quickly 
transported. 

Use of these unitized bases permits 
the drilling rig to be torn down, 
skidded, and set-up in less than 12 
hours under normal field conditions. 

The skids for the units are made of 
discarded drill pipe using 6-in. for the 
bottom runners and 4-in. for the top. 
The width of the units conforms with 
legal requirements for highway trans- 
portation. The bottom of the structure 
is floored with steel plate to permit 
dragging and to protect the connec- 
tions from injury. 

Inasmuch as the greater part of the 
materia! used in these structures is sec- 
ondhand or junk pipe and plate, the 
cost of the assemblies are less than one 
might think, judging from the neat 
workmanlike appearance of the com- 
pleted bases after they have been 
painted. The work of fabrication was 
done solely by the company welder 
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Unitized Bases for Pumps on Drilling Rig 


in less than 12 hours under normal field conditions 


when he was not working on more 
urgent jobs. 

In Figs. 2 and 3, a good idea can be 
obtained of the method whereby the 
skids are fabricated. It will be noted 
that the suction and discharge lines of 
the pumps are readily accessible and 
may be quickly connected by unions. 
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x+ Drilling rig can be torn down, skidded, and set-up 


The size of the housing over the boiler 
feedwater pumps may be raised or 
lowered. This arrangement of equip- 
ment was worked out by employees of 
Allied Drilling Company, San An- 
tonio, Texas. Thus far, two rigs have 
been unitized and it is planned to uni- 
tize two more in the near future. 
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Fig. 1. The two mud pumps are mounted on a single base that is quickly loaded 
and unloaded by truck 
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The tool joint shown at left is one 
of 25 hard-faced with Electric Tube 
Borium, applied toa Ye” recess 1/2” 
wide. Each hard-faced joint was 
spaced by ten unfaced joints and 
moved up or down the string during 
the run. After 18,000 feet of drilling, 
unprotected joints were %” to Ve” 
undersize on OD... hardfaced joints 
showed NO WEAR! Of the unpro- 
tected joints, only 127 out of the 
original 275 were fit for further 
service, and almost all were worn 
egg-shaped while the hard-faced 
joints were still concentric. Present 
savings—$20 per joint. Savings by 
the time run is completed may be as 
high as $60 per joint! 


Tops in.normal tool joint life amounts 
to about 18,000 feet of drilling in 
the Bryson, Texas, area—so tough is 
this district on unprotected joints. But 
illustrated at left is part of a string 
of integral tool joints rebuilt several 
months ago with high carbon and 
then hard-faced over the wearing sur- 
faces with Coated Stoody Self-Hard- 
ening. This string hos now drilled 
between 24,000 and 25,000 feet of 
hole and is still good for several ad- 
ditional wells. Tool joint life has been 
increased 150%—and by the time 
the hard metal deposits completely 
wear away will approximate 200%! 


STOODY COMPANY 


log ts teat! 


Shortage of steel need not put a crimp in 
your drilling plans as far as tool joints are 
concerned. Stoody Hard-Facing Alloys are 
doubling normal tool joint life—or more— 
and making substantial savings in equip- 
ment costs for many operators in many dif- 
ferent fields. Old tool joints are being re- 
claimed for thousands of feet more service. 
New joints are being protected against 
rapid wear. All protected joints are stand- 
ing up longer under the terrific grind of 
modern drilling. 


The Stoody Alloys used in renewing tool 
joints are either Electric Tube Borium or 
Coated Stoody Self-Hardening, and the ap- 
plication is simple. Contact the Stoody rep- 
resentative nearest you for detailed infor- 
mation—or write Stoody Company for your 
free copy of the Engi- , 
neering Bulletin which 


recommends methods i 


and materials to meet 





every requirement. 


STOODY COMPANY, 1134 W. Slauson Ave. 
Whittier, California 
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Obtaining Asphalt Flux by Reducing 
Michigan Crude Oil 


x+ Twenty-five hundred bbl. per day skimming plant cuts variety of 


overhead and side streams—Obtains residuum of 15 deg. A.P.I. 


. fluxes and related com- 
modities are manufactured by 
Producers Refining, Inc., at West 
Branch, Michigan, with vacuum ap- 
plied on the bottoms from the topping 
plant. Crude oil produced at West 
Branch is a mixed base, predominantly 
asphaltic, and is processed through a 
2500-bbl. per day skimming plant that 
cuts a variety of overhead and side 
streams, resulting in a residuum having 
an A.P.I. gravity of 15 deg., which is 
charged in a split stream to the vacuum 
reduction side of the refinery. 

Not all the skimming plant topped 
crude oil is required for the manufac- 
ture of asphaltic fluxes, and the bot- 
toms are run from the fractionating 
column through a liquid-level control- 
ler that allows the desired quantity to 
pass to the vacuum charge pumps and 
the remainder to flow through ex- 
changers and coolers to industrial fuel 
oil storage. The 15-deg. A.P.I. bot- 
toms represent approximately 40 per- 
cent of the fresh crude oil charge to 
the skimming plant, and approximate- 
ly 60 percent of the bottoms can be 
made into 600 flux. 


Inasmuch as a number of related as- 
phaltic fluxes are made in this plant, 
each requires a different set of operat- 
ing conditions. The topped 15-deg. 
A.P.I. bottoms are pumped without 
benefit of heat exchangers from the 
topping plant fractionating column 
base directly to the vacuum unit heat- 
er. If the product desired is to be a 
600 flux, the vacuum heater transfer 
temperature is maintained at 740° 
to 750° F., leading directly to the 
vacuum column, which is 5 ft. by 41 
ft., equipped with two ejectors, the 
larger having a capacity of 1000 lb. 
per hr. with 90-lb. steam, and the 
smaller a capacity of 350 Ib. per hr. 
with 90-lb. steam. 


When the plant is balanced to man- 
ufacture the 600 flux, the vacuum 
column is operated at 25 in. Hg. vac- 
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by A C Mbright 


uum. In the process, two overhead 
streams of light wax distillate having 
a flash of 380 are produced with a side 


stream of light wax distillate having 
a flash of 440. If the plant is balanced 
to make an SCS5 road oil, the heater 
transfer temperature is maintained at 
680° F., and the vacuum column op- 
erated at 15 in. Hg. vacuum, requir- 
ing only the larger vacuum ejector to 
obtain these processing conditions. SC6 
road oil requires a transfer tempera- 
ture of 700° F. and a vacuum column 
condition of 17 in. Hg. vacuum. The 
overhead cut at this time has a flash 
of 370 and an A.P.I. gravity of about 
25 deg. 

The heater used in the vacuum side 
of the plant is one formerly employed 
on the skimming section, but was 
transferred to asphalt flux and road oil 
manufacture when a new heater was 
erected for the skimming plant. 


— re — 





LEFT—Top of skimming column and 
vacuum equipment 





BELOW—Heater used in the process 
of making asphalt fluxes 
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Don Knowlton, Phillips 
Petroleum Company, Bart- 


. eS Petroleum Electric 
lesville, Oklahoma, who = na 


delivered a paper on “The 


Future of Oil Production bd Power Association 


Viewed From the Stand- ; dk ANNUAL CONFERENCE 
point of Present Day Pro- bh, a 


duction Methods.” DALLAS, TEXAS 


4 y iy . 
J. E. Elliott, Southwestern 


Gas and Electric Company, \ e | y 
Shreveport, Louisiana. 
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A. N. Horne, gen- 
eral manager, Em- 
pire Pipe Line Com- 
pany, Bartlesville, 
Oklahoma, who 
presented a paper 
on "Pipe Lines and 
the National De- 
fense.” 





A. R. Watson, Texas-New Mexico Utilities Company, Plainview, Texas; 
| D. C. McKee, Empire District Electric Company, Joplin, Missouri; F. M. 
Austin, Houston Lighting and Power Company, Houston, Texas. 





F. M. Austin, Houston Lighting and Power Company, Houston, Texas; P. M. 
Cordell, Texas Electric Service Company, Fort Worth, Texas, who was elected 
secretary-treasurer of the association; W. H. Stueve, Oklahoma Gas and 
Electric Company, Oklahoma City, Oklahoma; Lewis Blalock, Texas Power 
and Light Company, Dallas, Texas. 


Dave Levy, Magnolia Pipe Line Company, Dallas, Texas; Jack Swindell, 


Westinghouse Electric and Manufacturing Company, Dallas, Texas. ~ 


\ 

Front row: K. K. Kreamer, Houston Lighting and Power Company, Houston,} 

Texas, secretary-treasurer during 1941, who was elected vice-president of 

the association; E. L. Robinson, Gulf States Utilities Company, Beaumont, 

Texas, president of the association during 1941; P. M. Cordell; A. N. Horne. 

Standing: Duane Landon, St. Joseph Railway, Light, Heat, and Power Com- 

pany, St. Joseph, Missouri; H. C. LeVois, Gulf States Utilities Company, 

Beaumont, Texas, who was elected a director of the association; E. A. Arm- 

strong, Public Service Company of Northern Illinois, Chicago, Illinois, elected 

a director; Glenn Coleman, Public Service Company of Oklahoma, Tulsa, 

Oklahoma, also elected a director; H. W. Ellis, Public Service Company of 

H. C. Thuerk, president of the Bradford Electric Company, Bradford, Penn- Northern Illinois, Streator, Illinois; A. R. Watson; H. E. Roberts, Empire 
sylvania; A. B. Morgan, Edison Electrical Institute, New York, New York. District Electric Company, Joplin, Missouri, new president of the association. 











Back to shirtsleeves! A.P.I. Production Division’s hard-working boss, 
J. E. Stilwell, telephones instructions from his headquarters in a Palace 
Hotel suite, while Jeanette Laurin stands by to take dictation. This 
division was one of the busiest at the convention in San Francisco. 


The Correlating Committee on Measuring, Sampling, and Testing Crude Oil 
shown in busy session in one of the conference rooms of the Palace Hotel, San 
Francisco, during the American Petroleum Institute Convention. One of the 
most important committees of the convention, its chairman was W. R. Trelford, 
seen at right of the table head; secretary was C. A. Young on Trelford’s right. 


A.P.I. President William R. Boyd, Jr., who was re-elected to this post during 


the convention in San Francisco, Calif., and Harold L. Ickes, Secretary of the 
Interior and Petroleum Co-ordinator, photographed at the first General Session. 
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INTERNATIONAL & 
Officials open a valve at the South Portland pumping station to send the 
first oil through the recently completed defense pipe line from Portland, 
Maine, to Montreal, Canada. 


Personalities at Random 


One of the largest committees of the recent A.P.I. Convention, the Cam 
mittee on Well-Spacing gnd Allocation of Production, pictured in session 
the French Room of the Palace Hotel, San Francisco. D. R. Knowlton 
chairman. 
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W. L. Childs, Reed Roller Bit Company, Houston, Texas, addressing the” 
general session of the American Association of Oilwell Drilling Contractors 
Convention at Dallas, Texas. 
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| A. Endicott, Continental Supply Company, Dallas, Texas, and Joseph W. N. Agey (left), Agey Drilling Company, Monahans, Texas, and John J. 


ppa, Delta Drilling Company, Tyler, Texas, taken at recent meeting of Klise, Kenrow Company, Wooster, Ohio, make some notes at meeting in 
ng contractors in Dallas. Dallas, Texas, of American Association of Oilwell Drilling Contractors. 
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Talking it over at the recent drilling contractors convention in Dallas are Howard P. Holmes (left), Two States Drilling Company, Dallas, Texas, was 
D. A. Powell (left), Drilling and Exploration Company, Inc., Hobbs, New elected a director-at-large at the recent meeting of the American Association 
ico, and Emery Carper, Carper Drilling Company, Artesia, New Mexico. of Oilwell Drilling Contractors; H: A. Schaeffer, oil producer, Dallas; C. L. 


Rowan and F. W. Briggance of Rowan Drilling Company, Fort Worth, Texas; 
Wm. D. McBee, M. J. Delaney Company, Dallas. 
’ na : 
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= W. W. Runkle (left), Hazard Wire Rope Division of American Chain and A. A. Buchanan (left), Al Buchanan Drilling Company, San Antonio, Texas; 
Cable Company, Inc., Fort Worth, Texas; Heber Beardmore, Jr., Beardmore Walter G. Tschudin, of Pioneer Drilling Company, Salem, Illinois, and re- 
‘Drilling Company, Wichita, Kansas; R. S. “Dick” Richards, Atlas Imperial gional ditector of North Central Paleozoic Basin, and Jas. H. Tucker, Mission 
pviese] Company, Fort Worth; H. K. Beardmore, Beardmore Drilling Company, Manufacturing Company, Houston, Texas. Photographed at drilling con- 
m Wichita; B. N. Burns, Hazard Wire Rope Division of American Chain and tractors convention in Dallas. 

sable Company, Inc., Fort Worth. Photographed at recent meeting of drilling 

Montractors in Dallas. 


F. M. Mayer (left), Conti- 
nental Supply Company, 
Dallas, Texas, and Walter 
G. Tschudin, Pioneer Drill- 
ing Company, Salem, II. 


Snapped at meeting of 
American Association of 
Oilwell Drilling Contrac- 
tors (left to right): W. J. 
Nutto, Reed Roller Bit Com- 
pany, Houston, Texas; G. 
J. Alexander, J. I. Roberts 
Drilling Company, Shreve- 
port, Louisiana; Mark Gar- 
diner, Phillips Petroleum 
Company, Oklahoma City, 
Oklahoma; Ed Monroe, 
Reed Roller Bit Company, 
Wichita Falls, Texas. 











Left to right: N. N. Jones, chairman, East Texas Chapter of A.I.M.E.; G. E. 
Archie, Shell Oil Company, Inc.,. Houston, Texas, who delivered a paper 


on “The Use of Electrical Resistivity Logs to Determine Some Reservoir 
Characteristics.” 


N.S. (Buck) Morris, (left), chairman, East Texas Engineering Association, and chair- 
nan of Papers and Programs Committee, East Texas Chapter of A.I.M.E., Kilgore; 
%. D. Risser, division manager, Shell Oil Company, Inc., Kilgore; Pat E. Fletcher, 
»ngineer, The Atlantic Refining Company, Longview, and E. B. Miller, Jr., Tide Water 
Associated Oi] Company, Inc., Kilgore, and chairman of East Texas Chapter of A.P.I. 





John Shimer, Jr., Sun Oil Company, 
Chapel Hill, Texas 


Woody Irwin, Salt Water Control, Inc., Tyler, 
and D. M. Kerr, Lufkin Foundry and Machine 
Company, Lufkin, Texas. 


From left to right: Ben H. Ravonelli, Oil Well Supply Company, Dallas, Texas; 
Ralph Ludwick, Engineer, Stanolind Oil and Gas Company, Greggton, Texas; 
E. H. Jensen, International Derrick and Equipment Company, Kilgore, Texas; 
Roy Smith, Stanolind Oil and Gas Company, Greggton; (foreground) James 
Storrie, Atlantic Refining Company, Longview, Texas; (background) C. F. 
Maxwell, who is chairman of the Membership Committee, East Texas Chap- 
ter of A.I.M.E., and Roy Lamb, Merla Tool Company, Dallas, Texas. 


From left to right: Pat E. Fletcher, Atlantic Refining Company, Longview; 
W. H. Widginton, Atlantic Refining Company, Kilgore; H. D. Robinson, Atlan- 
tic Refining Company, Longview; W. H. Clemo, National Tank Company, 
Longview, and Frank Dana, Delta Drilling Company, Tyler, Texas. 


J. L. Puterbaugh, Sun Oil Company, 
Kilgore, Texas. 























OUR FAITH lies in the indomitable nature of Man... 
typified by you and thousands of others in all walks of 





Xas; life who have solved, step by step, the most baffling 
xas; problems in the world. 

Xs; 

PF WHEN YOU REALIZE that in hardly more than a cen- 
hep tury Man has harnessed steam, combustible fuels and 


electricity to do his will... that he flies nearly eight 
miles in the air, travels fathoms under the sea, flings his voice around 
the world in an instant, predicts to the second, minute and day when 
an eclipse will occur 20,000 years hence, weighs the very earth on 
which he stands, turns night into day with a hair-fine filament and 
freezes by heating .. . then surely your problems of today are within 
the realm of mastery. 


WITH US, AS WITH YOU, it is shortage of manpower and materials 
that makes the going tough . . . but we are finding answers to problems 
that at first appeared insurmountable. 





SUBSTITUTES may replace some familiar materials out of necessity 


. . . design changes may result . . . but Progress has not stopped 
at Kerotest. 


KEROTEST VALVES AND FITTINGS, being produced as rapidly as 
possible, are the result of progressive designing and the well-chosen 
use of available materials that still maintain the same accuracy, 


dependability and serviceability you have always known as the 
hallmark of Kerotest products. 


OUR FAITH has proved well-placed in Man . . . who unfailingly 
=. accomplishes the seemingly impossible. Our faith is rewarded by 
any, the continued, even though somewhat limited, production of top 
quality Kerotest Valves and Fittings in the face of most adverse 
supply conditions. 


SHARE WITH US a similar faith in dealing with your own problems 
and look to Kerotest, as always, for the dependability and acknowl- 
edged economy of genuine Kerotest Valves and Fittings. 


KEROTEST MANUFACTURING COMPANY 


PITTSBURGH - PENNSYLVANIA 





General Sales Manager 


REROTEST 
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P 629.91 


Line-up for tie-in weld is made under 
difficulties 








W #8. Poor 


Supervising Engineer, 


United Gas Pipe Line Company 


Marine Pipe-Line Construction Methods 
Employed in Lake Pontchartrain Crossing 


xt Longest submarine high-pressure gas pipe line yet laid in the United States, 
25.59 miles in length, successfully completed by United Gas Pipe Line Company 


URING the months of Septem- 

ber and October, 1941, there 

was constructed across Lak: Pontchar- 
train, near New Orleans, Louisiana, 
the longest submarine high-pressure gas 
pipe line in this country. The occasion 
for this particular piece of difficult 
construction was United Gas Pipe Line 
Company’s Lirette-Mobile project 
whereby additional gas was made avail- 
able to that portion of the company’s 
system east of the Mississippi River to 
supply the newly expanded demand for 
fuel to the industrial defense areas of 
southeast Louisiana, Mississippi, Ala- 
bama, and in the vicinity of Pensacola, 


Florida. 


Before deciding upon constructing 
the line across Lake Pontchartrain seri- 
ous consideration was given to a land 
route skirting the western and north- 
ern shores of the lake. The shorter sub- 
marine crossing was favored over the 
land route because of a saving of 12 
miles in pipe-line mileage and due to 
the fact that the land route under con- 
sideration lay through impenetrable 
cypress swamps and marsh lands. The 
lake crossing presented only the prob- 
lem of the proper use of adequate 
marine equipment and a gamble with 
weather conditions on a temperamental 
body of water. 
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W. B. POOR 


received a B.S. degree in mining engineering 
from the Ohio State University, 1926—Upon 
graduation he spent two years in Alaska on 
plant design and construction for U. S. Smelt- 
ing, Refining, and Mining Company—Then fol- 
lowed three years with Columbia Engineering 
and Management Corporation on design and 
construction in connection with operating gas 
properties in Ohio, Pennsylvania, and West Vir- 
ginia—Since 1931 he has been with the Engi- 
neering Department of United Gas Pipe Line 
Company and affiliates in the capacities of dis- 
tribution engineer, transmission engineer, and 
since 1936 as supervising engineer—His head- 
quarters are in Shreveport, Louisiana. 





Lake Pontchartrain is not a true 
lake, but is a land-locked salt water 


bay, approximately 40 miles long and 
24 miles wide, having a maximum cen- 
tral depth of 16 ft. decreasing uni- 
formly to about 6 ft. near the shore. 
On the east it communicates with 
Lake Borgne and Mississippi Sound by 
Rigolets Pass through which the tide 
enters. The lake bottom is composed of 
fine silt deposited by the Mississippi 
River, except for a comparatively nar- 
row rim of sand along the north shore. 
Being so shallow the lake is subject to 
severe surface disturbances when winds 
of :ven mild force are prevailing. 
Location 

The point at which the pipe line 
enters Lake Pontchartrain on its south 
shore was determined by the shortest 
route, 8.17 miles, from the pipe-line 
crossing on the Mississippi River to 
the lake. The route is through an area 
of cypress swamps and open marsh 
lands except for a strip of compara- 
tively high ground approximately 4000 
ft. in width paralleling the river. The 
point of entrance to the lake is some 
18 miles west of New Orleans, in St. 
Charles Parish, and is accessible only 
by boat. The pipe line leaves the lake 
on the north shore at a point just east 
of Mandeville in St. Tammany Parish. 
The terrain at this site, although low, 
is sandy and readily accessible by road. 
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re now DOUBLY 
IMPORTANT... 


our Sometime ago, Fluid Packed launched a long-range pump develop- 
ment program. Its aim was to make pumps so downright simple, so long- 
wearing, yet so efficient that they could replace costly conventional types 
—and thus save you more production dollars. The result is the present line 


of improved Flupaco “Hardened and Honed Groove Seals’! 





G 
AVING STEEL AND usin 


MENT PARTS ! And right now, it’s doubly important that 


“Groove Seals” have such advanced per- 


we'RE 5 


formance features. For one thing, elimina- 
tion of all unnecessary parts is saving tons 
of valuable steel for defense requirements. 
For another, there’s Jess steel for you to buy 


. .. less to wear... less to ever need re- 








placement ...and so less production ex- 


pense. These new “Groove Seals” are re- 










placing—and out-performing—pumps that 
in many cases weigh four times as much! 


And this record has been possible by put- 






ting performance in and taking needless 
bulk out! 


, incorporate 


“ e Seals” 

Flupaco “Groovy soe 
: est Flupaco design and - 
pene yet they're available o 


nomical price .-- 
alloy steel bar- 


tion features - 
an unusually econo” 
They have one-Piec® 


you CAN GET FLUPACOS 


: inish in f 
rl precion ne petced br ALL SIZES, MANY METALS: 
cao built by Flupeco for ‘ 
ye een ore heat-treated a . Find out today how these newest Flupaco 

new process—als© worked pach oma Pumps will fit into your production program. 
engineers—which agent n heretofore “Groove Seals” can be supplied in the size, 
a. cali eli type and metal to meet a wide range of well 
* Machinestrotghtening “° uring conditions. Fluid Packed Catalog No. 9, just 
tion to FLUC vee Seals”—insures off the press, illustrates and describes the full 


process for all 


smooth, effortless 
conditions - -- 
Detailed govgi"s 
nstruments gives un 
y part, ever 
the Fluid Packed shop --- 
up-to-the-minute con- 
give you smoothness 
tability to all condi- 
: t lower cost 
for any well 


der . 
plunger feed unee line of Flupaco Pumps for all types of pump- 





recision meas 


matched qual 
y assembled 


ing with P ing jobs. Send for your free copy of this valu- 
in 


able Catalog today—or see your nearest Fluid 






uring | 
ity control in ever 
hat leaves 

















Packed representative! 
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on features 





structi 

_ complete ada ; 
tions . - - longer service © 
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The lake crossing thus determined is 
25.59 miles in length. 
Design 

The design conditions on the lake 
crossing required that the pipe size be 
such that no excessive pressure drop 
would occur in the crossing when de- 
livering the maximum designed load, 
approximately 80,000,000 cu. ft. per 
day, and that the physical character- 
istics of the line be such as adequately 
to withstand the construction hazards 
as well as operating conditions in this 
large, shallow, exposed body of water. 
The line as designed is capable of car- 
rying internal pressures in excess of 
600 Ib. per sq. in. gauge. 

The pipe chosen for the construc- 
tion of this crossing was 14-in. O. D. 
seamless steel tubing having a -in. 
wall thickness and weighing 72.09 lb. 
per linear ft. The average length per 
joint was 43 ft. The quality of the 
steel was A.P.I. Grade “A” having a 
guaranteed minimum tensile strength 
of 48,000 Ib. per sq. in. All pipe was 
mill inspected by an independent in- 
spection firm. These inspections re- 
vealed that the tensile strength of the 
steel varied between the limits of 59,- 
500 and 66,400 Ib. per sq. in. All pipe 
was beveled at the mill for field weld- 
ing of the joints. 

The protection of the pipe line from 
corrosion in this brackish body of 
water, infested with barnacles and 


various types of marine borers, pre- 
sented a serious problem. The experi- 
ence of other companies under similar 
conditions was studied, together with 
the final report of the “A.P.I. Coating 
Tests.” 


The final decision as to the type of 
protective coating used was made on 
the basis of two factors, namely, pro- 
tection and additional weight inasmuch 
as 72-lb. bare pipe displaced 67-lb. of 
water per linear ft. The 5-lb. differen- 
tial was not deemed sufficient to insure 
a stable line during storms in such a 
shallow body of water. The coating 
chosen was an asphalt-mastic, 5% in. 
thick, weighing 25 Ib. per linear ft. 
The resultant weight of pipe plus coat- 
ing gave a positive weight in water of 
18 Ib. per linear ft., which was con- 
sidered sufficient to insure a stable line 
at all times without the use of conven- 
tional river weights. The coating was 
an intimate mixture of asphalt, sand, 
lime dust, and asbestos fiber, applied 
to the pipe under pressure at high 
temperature. As the coated pipe left 
the application head of the coating 
machine it was cooled and coated with 
a whitewash solution that prevented 
the coating from absorbing excessive 
heat from the sun while on the weld- 





Vicinity map of Lake 
Pontchartrain crossing 


ing racks. As additional protection 
against electrolytic corrosion, each 
terminal of the lake crossing was pro- 
vided with insulated joints at the valve 
settings. The insulated joints consist of 
flange gaskets and insert sleeves of 
bakelite, the sleeves being used to insu- 
late the bolts from the flanges. This 
added protection was considered neces- 
sary in order to protect the crossing 
against “long line currents’’ discharged 
within the lake. For potential testing 
purposes, five equally spaced test leads 
were installed on the line in the lake. 
The free end of each test lead was 
attached to a permanent buoy marker. 
Construction Procedure 

Construction procedure was divided 
into four main phases: coating, weld- 
ing, towing, and laying. 

All pipe for the crossing was deliv- 
ered by rail to a coating yard at 
Mandeville, Louisiana. The site of the 
coating yard, selected because of track- 
age facilities and adequate space for 
racking both coated and uncoated pipe, 
was approximately one-half mile from 
the lake front. At this point, the pipe 
was delivered to the contractor re- 
sponsible for applying the asphalt- 
mastic coating. 

From the coating yard the pipe was 
moved by truck in single joint sections 
averaging 43 ft. in length to the weld- 
ing yard. Roll welding in two-joint 
sections on racks padded to protect 
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IN THE EARLY “TWENTIES”... 


Haynes Stellite Com- 
pany introduced the 
practice of hard-facing 
oil well drilling bits with 
Haynes Stellite rod— 
and fishtail bits hard- 
faced with this non- 
ferrous alloy soon were 
making unprecedented 
drilling records in oil 
fields everywhere. 




















IN THE LATE “TWENTIES”... 


The newly developed 
Haystellite cast tungsten 
carbide inserts were in- 
troduced and adopted 
for hard-setting drilling 
tools. Again drilling rec- 
ords were shattered as 
these diamond-hard 
inserts made what was 
then almost unbeliev- 
able footage. 





¥pin.Land 





al? #17 
Shown above is a typical appli- 
cation of Haystellite inserts. 





AND IN THE “FORTIES”. . . Bits hard-set with Haystellite inserts oni’: 
hard-faced with Haystellite tube rod are still making outs e 
drilling records. As new types and sizes of bits have been d oo 
Haynes Stellite Company has brought out additional sizes and shapes 
of uniformly hard and tough Haystellite inserts to fit them. Con- — 
stant research work on hard-setting and hard-facing materials and on 
methods of applying tiem assures continued progress in the future. 
For outstanding drilling performance and more footage of out-to- — 
gauge hole per round trip, use the slight extra care required to make ; 
each bit the most efficient it can be made—and use the best materials _ a 
available. We have the products, the experience, and the organization 
to help you do this. Call on us. 


HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 


General Office and Works: 


Kokomo, Indiana 


Foreign Sales Department: 


New York, N. Y. 




















The words “ Haystellite”’ and “Haynes Stellite”’ are registered trade-marks of Haynes Stellite Company. 






IN THE “THIRTIES”... 
It became general prac- 
tice to set E e 
inserts with High- et 
Steel rod, and then to 
hard-face with the new | 
Haystellite tube rod. 
This new produ j - 
crushed particles o! 
tungsten carbide in « 
high-test steel tube— 
was developed to 

vide a high es 
all-over abrasi i 
tance. These hig 
materials, plus 
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A tow comes up to the welding barge in mid-lake 





o- 


the coating was first attempted. This 
method of welding was shortly discon- 
tinued in favor of position welding due 
to the extreme difficulty of rolling 
such heavy, coated pipe (97 lb. per 
linear ft.) without injury to the coat- 
ing. 

The original welding yard for hori- 
zontal fixed position welding was situ- 
ated directly north of the shore line 
of the lake on the right-of-way. After 
operating for six days in this location 
the site was flooded and became un- 
usable due to high tides caused by a 
tropical hurricane of medium intensity. 
Welding operations were moved to the 
baseball park at the edge of Mande- 
ville on comparatively high ground. At 
this location the greater portion of the 
135,000 ft. of 14-in. pipe was welded 
into 5-joint sections after each joint 
was coated. Welding operations pro- 
gressed in two shifts. Two welders op- 
erated on each joint and the shielded- 
arc process of electric welding was 
used throughout. The ends of the pipe 
having a wall thickness of 14 in. were 
machine beveled to 30 deg. at the mill 
for welding in accordance with A.P.I. 
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pipe line standards. The field welds 
comprised seven beads as follows: 
beads 1 and 2 were made with 5/32- 
in. rod, and beads 3 to 7, inclusive, 
were made with 3/16-in. rod. The 
average weld required nine 5/32-in. 
rods and twenty-seven 3/16-in. rods. 
As each field weld was completed it 
was immediately coated with a 4eld 
joint of the asphalt-mastic coating. 
From the welding yard the 5-joint 
welded sections (approximately 200 ft. 
of 14-in. pipe) were moved by two 
D-7 side-boom tractors to a point on 
the lake front some 800 ft. distant. At 
this point a ditch, with its bottom 12 
to 18 in. below the water level of the 
lake, had been dug landward at right 
angles to the shore line, approximately 
400 ft. Here the 5-joint welded sec- 
tions were bellhole welded into a con- 
tinuous welded string of pipe, 2200 to 
2400 ft. in length, preparatory to tow- 
ing into the lake for laying and tying- 
in on the final location. As each 200- 
ft. section of pipe was welded to the 
tow, the section was progressively 
moved into the lake by means of the 
tractors and a tug boat. In order to 
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facilitate operations, each end of the 
2200 to 2400-ft. string of pipe was 
supported on a pair of steel pontoons 
—each 4 ft. in diameter by 22 ft. long. 
The pipe string was made water-tight 
by attaching a “night cap,” fabricated 
from a bolted coupling having a steel 
plate welded on one follower ring, to 
each end. As a final precaution, a 42- 
in. by 72-in. steel buoy was attached 
to each end of the pipe string with 
approximately 20 ft. of steel cable. 
These buoys served to mark the posi- 
tion of the pipe string in the lake in 
case a sudden storm made it neces- 
sary to cut loose the pontoons while 
towing the pipe. 

The mechanics of the towing opera- 
tions were comparatively simple. Upon 
completion of a pipe string, prepara- 
tory to towing, two Diesel tugs, one 
300 hp. and one 400 hp., were attached 
in tandem by heavy manila towing 
cables to the pipe. As only the ends of 
the tow were completely floated by 
pontoons, added power from the beach 
in the form of the tow tractor and 
crane was necessary to move the string. 
Once under way the tows moved into 
the lake at speeds varying from 3 to 5 
miles per hour, depending upon the 
length of the tow, direction and velo- 
city of the wind, and the condition of 
the lake surface. 

Laying operations were more com- 
plicated. The first string of pipe was 
landed as nearly as possible in the cen- 
ter of the lake. From this point, con- 
struction progressed toward the south 
shore for approximately five miles; 
after which, as the prevailing winds 
were such that the north shore was 
comparatively calm, pipe was laid from 
the center toward the south shore as 
weather and wind permitted. The lay- 
ing operations consisted of towing each 
2400-ft. string to the free end of the 
line, aligning this string of pipe along 
the staked survey, and finally welding 
the two free ends together. The free 
end of the line as laid was placed in 
heavy saddle clamps on a laying barge 
by means of the derrick barge operat- 
ing alongside and over the laying barge. 
One end of the string of pipe to be at- 
tached was towed alongside the laying 
barge. The derrick barge “boomed 
out” over the laying barge, picked the 
end of the pipe tow off the pontoons 
and placed it in the saddle clamps on 
the laying barge where final alignment 
of the two ends was completed and the 
tie-in weld made. Upon completion of 
the weld, the joint was coated with as- 
phalt-mastic and field patches of the 
same material were used to repair any 
coating that had been damaged in 
handling on the barge. Upon comple- 
tion of this operation, the derrick 
barges picked the pipe free of the 














Here’s why your driller prefers 
“OILWELL” Rotaries 














Constant and Ample Lubrication 


is the best assurance of long, efficient life. Illustrated in 
solid orange is the continuously circulating oilbath lubri- 
cation of the “Oilwell 2742-A and 17'-inch Oilbath 
Rotaries. Oil picked up by the pinion and thrown from 
the gear is conducted by troughs in a steady stream to 
the main bearing. Part of the flow continues through the 
radial and hold-down bearing, keeping it constantly im- 
mersed in a shock-absorbing oil-cushion. Overlapping of 


the hold-down ring and oil-retainer ring insures com- N times of emergency, rotaries, like men, are counted 


plete return of the lubricant as it continues its circulat- 


ing Gow bath to the vennevele. on to stand up and render efhcient, reliable service as 
Time-proved labyrinths at both the top and bottom long as the need exists. Performance records show that 


effectively seal the oilbath enclosure and prevent in- “nr: 99 ° * . ‘ 
trusion of foreign matter. Shaded orange illustrates the Oilwell” Rotaries have what it takes in reserve capacity, 
separate lubrication of the pinion-shaft roller bearings 


i aly aaiiedl aodieataen durability and Jasting efficiency. Here are some of the 


To maintain a constant oil pressure at the extreme reasons for this performance: 
speeds (up to 1000 r.p.m.) for which it is designed, the 
“Oilwell”? 21-inch Super-Speed Rotary is provided, in m 7 
addition to the splash system, with forced-feed lubrica- * Ample Capacity , : 
tion throughout, including pinion shaft roller bearings. 1714-inch 21-inch 2714-A 
. Oilbath Super-Speed Oilbath 
“Oilwell” 17-inch Oilbath Rotary. itt ais Pa ve 
: 7 > " Rated Drilling Depth 7,500 ft. 17,000 ft. 17,000 ft. 
Dead Load Capacity 200 tons 300 tons 300 tons 
i Fee, Max. Table Speed 400 r.p.m. 1,000 r.p.m. 400 r.p.m. 
a an | ~~ - * Fully heat-treated, spiral-bevel gear and pinion with 
” 1% the pinion given an additional surface hardening. 
High-speed, self-centering, angle-contact main bearing 


with large-diameter, high-precision balls and through- 
hardened and ground high-carbon, alloy-steel races. 








Heavy-duty bronze radial and hold-down bearing. 


Compact and sturdy unit-assembly of the fully heat- 
treated pinion shaft, its bearings, bearing housings and 
locking wheel. 


Rigid cast-steel base with integral skids, table enclosure, 
and cylindrical supports for the pinion-shaft bearings. 


Constant and ample lubrication — see illustration and 
description. 


OIL WELL SUPPLY COMPANY 

































One of the long pipe sections 
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welding barge, a tug moved the barge 

free of the pipe, and the line was low- 

ered to the lake bottom. The tugs then 

moved the laying equipment ahead 
2400 ft., placed the free end of the 
pipe in the saddles on the welding 
barge preparatory to making the next 
tie-in, thus completing the normal 
cycle of laying operations. 


Construction Progress 


Although September is known as a 
“hurricane month” in south Louisiana, 
pipe deliveries could not be made be- 
fore the last week in August. Surveys 





being moved into the lake 
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and early summer of 1941 and arrange- 
ments made for the required govern- 
mental permits. By the time pipe was 
received the route of the line had been 
surveyed across the lake and marked 
with flags and buoys preparatory to 
actual construction. 

The first pipe was received at 
Mandeville on August 28, 1941. Coat- 
ing operations began on Tuesday, Sep- 
tember 2, welding operations three 
days later, and on September 6 the first 
string of pipe was towed into place in 
the lake. Forty-five days after the first 
string of pipe was laid, the lake cross- 





day construction period three storms, 
one of “hurricane” force, caused a 
total of 13 days lost time—days on 
which all small craft were ordered off 
the lake by the Coast Guard. 

This project was engineered and in- 
spected by the United Gas Pipe Line 
Company’s regular forces, and con- 
structed by Brown snd Root, Inc. 











MAJOR EQUIPMENT USED ON LAKE 
CROSSING 


Yard welding operations 
10—welding machines 
1—D-6 line-up tractor 
l—tow tractor 
1—utility truck 
Land operations—assembling tows 
2—welding machines 
2—D-7 side-boom tractors for line-up 
and shoving operations 
1—%-yd. crane for attaching pontoons 
to pipe tow 














Towing operations 
1—400-hp. Diesel tug 
1—300-hp. Diesel tug 
1—400-hp. steam tug 
Laying operations 
1—28-ft. by 100-ft. by 7-ft. pipe-laying * 
barge 

1—30-ton steam-operated derrick barge 

1—20-ton steam-operated derrick 
barge 

1—150-hp. steel tug tender with ma- 
rine radio 

1—120-hp. steel tug tender 

2—welding machines for tie-in welds 

1—60-hp. lugger for asphalt-mastic 
joint coating and patching opera- 
tions 

1—100-hp. steel tug 

1—32-ft. by 95-ft. by 6-ft. steel ma- 
terial and fresh water barge 

3—125-hp. speed boats (hauling crews 
and supplies) 

1—125-hp. lugger 
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These Outstanding Developments 
Pioneered by National Tube 


Seamless Drill Pipe 

Seamless Upset Tubing 

Seamless Long Threads and Couplings 
Seamless Grade “’D” *Casing (now J-55), also 
Grade “‘D” Drill Pipe and Tubing 

Seamless Upset Casing 


HE combination of advantages 
possessed by NATIONAL Seamless 
puts it at the top of the list among 
experienced operators. Proof of this 


result of the method of manufacture 
— namely, piercing a solid billet of 
steel to obtain a tube of uniform wall 
strength without a longitudinal weld. 


Seamless with Round Form of Thread 

Seamless with Electro-Galvanized Coupling Threads 
Seamless Normalized Tubing for Corrosive 
Conditions 

Seamless Cement-Lined Casing and Tubing 


*NATIONAL Seamless Casing is available in sizes 
up to 24” O.D., the only seamless casing larger 


than 16” O.D. 


NATIONAL SEAMLESS means pierced from solid bil- 

lets of finest quality steel. Only sound and flawless 

steel can be successfully pierced, since any defects 

in the steel are certain to be exposed by this 

process. At every stage in production, thorough 
tests and inspections redouble 
your assurance that every 
length of NATIONAL Seamless 
will display the same uniform 
wall strength, dimensional ac- 
curacy and uniformity in all 
physical properties. 





recognition is the fact that through- 
out the oil fields, NATIONAL Casing, 
Tubing, and Drill Pipe are chosen for 
more tough jobs than any other ma- 
terial. That’s why NATIONAL shows 
up so often on record-breaking runs. 
Under such conditions, drillers want 
proved reliability and naturally pick 
the product that offers all the best 
features. 

Reliability in seamless is the direct 


No method of joining metal to make 
a tube has yet been devised that can 
equal these advantages of seamless. 

Why experiment with any but the 
finest that industry can produce? 
Remember, only NATIONAL Seamless 
can give you all the above advan- 
tages. Standardize on NATIONAL 
Seamless — “Walls Without Welds” 
for your Oil Country Tubular needs. 
Write for a copy of Bulletin No. 15. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


United States Steel Export Company, New York 


UNITED STATES STEEL 





NATIONAL SEAMLESS 4G&& wiford Helis 
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Drilling Practices’ 





P 428. 


xt A brief review of the more important operating problems 


with which the drilling contractor must contend 


ly CW. DecLancey 


Assistant Superintendent, Gulf Coast Division, Humble Oil and Refining Company 


Y } > oil industry in its short period 
of existence has established an en- 
viable record. This year it celebrated 
the 40th anniversary of the Lucas 
Gusher that opened prolific production 
in the Southwest. Frem this Fumble 
beginning the industry has expanded in 
size to second in the nation. Its prod- 
ucts are made available to our fac- 
tories, our homes, and on the highways. 
Its by-products are rapidly increasing 
in importance as basic material for 
other industries. The pride and satis- 
faction of accomplishment each of us 
derives from being a part of this great 
industry, is shared equally with the oil- 
well contractor. It is significant that 
the Lucas Gusher was drilled by a con- 
tractor. 

The contractor is a specialist in drill- 
ing wells. The time required to drill a 
well is measured in days as compared 
with years of expected producing life 
under present restricted rates of with- 
drawal. It would not be possible for 
the small operator to obtain the skilled 
help or advisable to own the equipment 
when both men and equipment would 
be idle a large part of the time. Like- 
wise, larger operators have varied de- 
velopment programs that make it ad- 
visable to contract all, or part, of their 
drilling. The contractor, therefore, is 
performing a real service to the indus- 
try and the security of his position will 
be limited largely by his ability to meet 
the requirements of the operators. 


The Operator's Requirements 


What are some of the requirements? 
Foremost—but seldom menticned—is 
the contractor’s reputation for honest 
and fair dealings. We all know how 
difficult it is to anticipate the problems 
that may arise in the drilling of wells 
and te define the responsibility of each 
party in terms of a written contract. 
It is, therefore, important that each 
party has that confidence in the other 
that will enable him to make adjust- 
ments to the satisfaction of both. The 
contractor’s use of adequate equipment 

*Presented before First Annual Meeting of American 


Association of Oilwell Drilling Contrac ors, Dallas, 
Texas, November 14, 1941. 
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C. W. DeLANCEY 


graduated from Tri State College in 1915 with 
B.S. and A.B. degrees—Spent the following 
four years teaching—Was employed by Hum- 
ble Oil and Refining Company in 1919, and has 
served in various capacities of the production 
department since that time—At present is assist- 
ant superintendent of the Gulf Coast Division. 





is taken for granted. The operator is 
also concerned that competent, skilled 
workmen will be employed who will use 
such methods as will result in a safe, 
economical, and rapid completion. It 
is with such practices and methods that 
we are now concerned. 


Preventing Blowouts 


Perhaps the fear of a blowout is the 
greatest mutual concern. If this occurs 
the operator may lose part of his min- 
eral reserve, and the contractor cer- 
tainly may lose the hole and possibly 
most of his rig. Preventer equipment 
now available is adequate if properly 
maintained. From studies to determine 
the causes of wild wells, it is evident 
that poor judgment, lack of skill in 


operating the equipment, and improper 


maintenance far outnumber the cases 
of material failure. Doubtless we have 
all been present when it became neces- 
sary for the driller to close the pre- 
venters and pump under restricted flow. 


Perhaps a ¥2-in. choke was used and 
the slush pumps opened wide with the 
resultant loss of mud into the forma- 
tion. The same driller had completed 
producing wells and was familiar with 
rates of flow under similar chokes and 
pressures yet he failed to associate the 
information with the present problem 
to check his judgment. Recently, a per- 
son was confident that his equipment 
was in condition to work on a well, yet 
when it was suggested that the pre- 
venters be given a pressure test before 
proceeding with the work, he found it 
necessary to send them to a shop for 
overhaul. Clearly, a case of improper 
maintenance. Therefore, to be certain 
that failures do not occur, it is a good 
policy to require each crew to operate 
the preventer equipment once during 
their respective tours. 

Top control equipment will not be 
effective unless the casing to which it is 
attached is in good condition. Crooked 
kellys and eccentric motion of the 
rotaries are the chief causes of excessive 
wear near the surface. It is safe to as- 
sume that a motion similar to that of 
the swivel and tackle will occur under 
the rotary. In fact, it may be ampli- 
fied in a manner similar to that of a 
rope artist wherein a slight motion of 
the wrist is increasingly amplified in the 
rope. A study of wear was made in 
casing recovered from abandoned wells 
and it was found that the point of 
greatest wear was not in the top joint, 
but between 100 to 200 ft. below the 
surface. , 

On wells where conductor pipe is 
net used, and where it is not possible 
or advisable to cement the surface cas- 
ing to the top, many operators have 
found it advisable to cement the top 
100 ft. in order to prevent sag and 
vibration. This can be done with small 
expense while the cementing equip- 
ment is on location. 


Stuck Drill Pipe 


Although bits remain fairly well to 
gauge and better mud is used, drill 
pipe does become stuck, usually at the 
drill collars. If this occurs while the 
pipe is being raised or lowered, the 
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MISSION SLUSH PUMP PISTONS 


1. When rubbers are worn, you don’t have to throw C oO N % | + 134 V | > 
away the entire piston. Simply remove the old rub- 












bers and save the body. 





















The Mission principle of “Changing The 
Rubbers and Saving The Piston Body” has 
been an economy feature for many years. 
This saving of steel by using the same 
piston body over and over again assumes 









2. It’s not even necessary to remove the piston body even greater importance at this time when 


from the rod. You save on shut-down time when 


rubbers are changed. metal conservation is a vital concern. 


A Mission Piston lasts longer than an ordi- 
nary piston. When rubbers finally wear 
out, they are replaced at much less than 


the cost of a complete new piston. 


For saving money, reducing trouble, and 
conserving steel, standardize on Mission 
Pistons. Order them from your favorite 
supply store. 





ye NOW new Mission Rubbers are installed and the 
piston is ready for another long run at a fraction of 
the cost of a new piston. 


MI{ISSION 
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HUMBLE ROAD HOUSTON, TEXAS: ii: 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK 














driller should try to free it in the direc- 
tion opposite to travel at the time of 
sticking. Circulation should be at- 
tempted largely because it may give a 
clue as to the cause of sticking and the 
method best suited to free the pipe. If 
circulation is obtained it may be ad- 
visable to wash free with water or oil 
in such cases where no gas is present. 
I know of no case where serious caving 
occurred while washing even several 
hours with oil or water provided that 
arrangements were made for remud- 
ding the hole without stopping circu- 
lation. Acid probably has the least ap- 
plication because of cost, availability, 
and harmful effect on mud. 

Inasmuch as pipe usually sticks near 
the drill collar assembly, it has become 
a general practice to install a safety 
joint at, or near, that point. Of neces- 
sity, the joint is designed with loosely 
fitting threads and because of this fact, 
some failures have occurred. It is prob- 
ably advisable to run the safety joint 
one joint above the drill collars to pro- 
cure flexibility between it and the stiff 
collar assembly and at the same time 
retain the advantage of having the 
minimum amount of assembly to re- 
cover by wash-over or other means. 

The driller should always bear in 
mind that the function of a safety joint 
is to provide a means of quickly free- 
ing a large part of the drill pipe and 
to prevent further sticking until neces- 
sary tools have been obtained and a 
satisfactory plan has been adopted. 

Perhaps more thought should be 
given to selecting the proper tools for 
reaming as based on an analysis of the 
objective to be attained. Neglecting 
undersize hole caused by dull bits, 
reaming may be done to prepare the 
hole for casing and cement, to remove 
bridges, and to correct keyseats. 


Most of us believe it is desirable to 
remove coarse, undissolved cuttings 
and filter cake from that section of the 
hole to be cemented, before oil strings 
are run. For this purpose a pilot rock 
bit seems especially well suited because 
there is very little danger of sidetrack- 
ing the hole, also, reduced hole can be 
enlarged without making an extra trip, 
and that mud cuttings are forced past 
the bit body at high velocity. 


Bridging 


In areas of soft formation bridging 
sometimes occurs near the surface. It 
is desirable to remove such bridges with 
the least chance of sidetracking. As 
they are usually encountered while go- 
ing in the hole with full size bit, there 
is a temptation to immediately begin 
reaming. It is much safer to wash 
through the obstruction without rota- 
tion. If this is not successful, then it is 
reasonably safe to rotate provided the 
rate of bit penetration is maintained 


100 


well above that possible when drilling 
in new hole. This speed may cause ball- 
ing of the bit, which will necessitate 
the bit being worked up and down 
while off bottom until the ball is 
pumped free. A further attempt to 
auger through the bridge should then 
be made and if unsuccessful, a small bit 
without drill collars should be run. 


Keyseating 


Keyseating, caused by drill pipe 
wearing into side of well bore, pre- 
sents an interesting problem. The ex- 
tent of keyseating in a given formation 
will be nearly proportional to the com- 
ponent of force at right angle to the 
drill pipe as determined by the crooked- 
ness of the hole and the weight of pipe 
below that point, also, the length of 
time such force has been applied. Little, 
or no benefit wil! result from reaming 
when tools are run on bottom of the 
drill string as no force will be opera- 
tive to force the reamer against the 
area to be enlarged. If the tools are 
placed approximately 1000 ft. above 
the bit, sufficient force will be avail- 
able to obtain the desired result. No 
extra trips will be required to condi- 
tion the hole if a type reamer is selected 
that requires no fluid to be discharged 
around the cutters. After the operation 
is concluded the drill string is run to 
bottom, drilling resumed, and the 
reamer removed on the next trip. The 
drill pipe must be made-up tightly and 
the rotary motion should be smooth 
to prevent backing-off of pipe that is 
suspended below the reamer. 


The problem of keyseating becomes 
most pronounced while drilling devi- 
ated holes in soft formation. The above 
described procedure has been satisfac- 
tory in drilling 5500-ft. wells with 
horizontal displacement to 1000 fe. 


Drill-Pipe Connections 


With the advent of higher slush 
pump pressures, drill pipe connections 
are required to withstand greater dif- 
ferentials without leaking. Neither the 
manufacturer nor user will be satisfied 
until a joint is designed that will more 
nearly approach the expected service of 
the pipe to which it is attached, and 
which may be more economically re- 
paired. Until such joints are available, 
small leaks will occur that if not quick- 
ly detected will cause fishing jobs. 
Most drillers are able to detect such 
leaks by counting pump strokes. At 
least one-half the wash-outs may be 
detected in time to prevent fishing jobs. 


Cementing 


Much excellent study has been given 
to the problem of obtaining satisfac- 
tory cement jobs in recent years, yet, 
much remains to be done. Yesterday 
we separated zones, today because of 


multiple completions, future work- 
overs, thin sands, proper gas ratios, 
each vertical foot must be effectively 
sealed. Recementing requires time and 
is expensive. The present trend points 
to further investigation and use of 
mechanical devices attached to the cas- 
ing that will remove filter cake and 
loose formation immediately ahead of 
the cement column. It is necesasry that 
we procure more data from workovers, 
and break down pressures in recement 
jobs to properly evaluate different ap- 
pliances and methods. 


Problem of the Oversize Hole 


The industry is now becoming more 
conscious of the fact that oversize hole 
presents problems to be solved both in 
drilling and completing wells. Drill 
pipe may be crooked, or fail, with re- 
sultant difficult fishing jobs. Casing 
may part as a result of improper sup- 
port, and additional quantities of 
cement are required. Even the electric 
logging technicians are concerned with 
the variable distance between electrode 
and well bore, and the mud-logging 
operator finds it necessary to use indi- 
cators to determine the time required 
for the mud to complete its cycle. A 
well in the Texas Panhandle was drilled 
to 4400 ft. where 95%-in. casing was 
set and cemented to the surface. It re- 
quired nine times the calculated amount 
of cement to accomplish the purpose. 
A deviated hole being dug in the Gulf 
Coast is now under study. It became 
necessary to plug back to 2700 ft. and 
sidetrack in a desired direction. Diffi- 
culty was experienced in sidetracking 
and it was decided to caliper the hole. 
The 8 %-in. hole when calipered meas- 
ured between 10 in. and 20 in. The 
hole was plugged to permit the deflect- 
ing tools to operate in the 10-in. di- 
ameter section and the desired result 
was obtained. The original hole was dug 
with untreated mud whereas treated 
mud is being used in the sidetracked 
portion. At completion, data will be 
studied as revealed by electric and cali- 
per logs of each section. 


Well Measurements 


All of us recognize the need of more 
accurate well measurements for suc- 
cessful completions. It has been demon- 
strated that a difference not to exceed 
2 ft. between drill pipe and casing 
measurements in deep holes is within 
reason. Without describing any method 
of measuring casing in detail, it is evi- 
dent that certain precautions are neces- 
sary. To permit a check at any stage of 
the operation, an inventory of the num- 
ber of joints on hand should be made 
and as each joint is measured an identi- 
fication number should be chalked on 
the pipe and also entered on the tally 
sheet. Allowance must be made for 


THE PETROLEUM ENGINEER, December, 1941 











entire 
point, 

the co 
ported 
same. 

tends | 
+. ant 
ing jo 














eee 


LLALGE 


ZA 
A BULLETIN COVERING NEWS OF EQUIPMENT AND OPERATIONS 


y ait 


Vy YL 


A. : ms —< 
N SS 


~~ 


GIO ER 


IN ra PETROLEUM 


4 
= © 4 ‘ 





INDUSTRY 





ide Fe Facts: 





Grip Alone is not Enough — A SAFE Grip is 
The Important Thing to Look For! 





Ask an experienced oil man what are the most important features 
he wants in a spear or socket and he'll tell you... 


Get 


And 








bulge it... 


. 1 want to be mighty certain that, once I’ve taken a 
hold on a fish, I can get off again whenever I have to. 


Gecone 


I want a tool that won’t batter up the fish... nor 
nor split it, preventing further epurtions 


And he’s right. Because almost any spear or socket will catch hold of a 
fish. But what happens AFTER it catches hold, is the important thing to 


look for. 


Which brings up one of 
the big reasons why Baash- 
Ross fishing tools are so 
downright dependable in any 
emergency—at any depth. 
They’re engineered, not only 
to take hold of the fish, but 
to take a safe hold and then 
to release again whenever 
necessary! 


> To show you just what we 
mean by “engineering” a tool 
for positive release, let’s take 
a look at the Baash-Ross Ro- 
tary Releasing Spear. Unlike 
many spears, all of the re- 
leasing mechanism ir this 
tool is completely BELOW 
the slips and out of the way 
of jarring and pulling opera- 
tions. After you have taken 
hold of the fish you can jar 
the daylights out of it. You 
can pull. You can twist. But 
not one bit of these strains 
is transmitted through the re- 
leasing device. That’s why it’s 
always ready for release when 
you want to get off the fish. 


> But even more important 
is the fact that the slips on 
this spear are FLAT-backed 
..and work against a FLAT- 
faced taper. This is one of 
the most important features 
ever built into a spear, and 
here’s why. 


In the usual construction 
of a round-backed slip work- 
ing against a tapered cone, 
there is only ONE spot where 
the cone and the slip fit per- 
fectly—just one point where 
the cone gives full backing 
to the slip. Above this point, 
only the outer edges of the 
slip touch the cone and the 


entire center is unsupported. Below this 
point, only the center of the slip touches 
the cone and both of the sides are unsup- 
ported, In either position, the result is the 
same. A stress is placed on the slip that 
tends to break it vertically down the center 

-.and once you split your slips on a fish- 
ing job, you’re lucky if you ever release! 


HOW B-R FISHING TOOLS ARE ENGINEERED 
FOR POSITIVE RELEASE IN EMERGENCIES 











> To visualize just what we're talking 
about, do this. Take a card, and, with a 
paper punch, punch out a half circle in one 
edge. Now hold that are up against the 
cone-shaped point of an 
ordinary pencil. Notice 
that there’s only ONE 
spot where that half cir- 
cle fits the cone (fig. 1). 
Lift it above that spot 
and only the edges 
touch, leaving the cen- 
ter completely unsup- 
ported (fig. 2). Drop it 
below that spot and only 
the center touches, with 
both sides unsupported 
(fig. 3). 


The principle is ex- 
actly the same on a full- 
length slip... which ex- 
plains why ordinary 
round backed slips fre- 
quently break and jam 
when the going gets 
tough. In their “set” po- 
sition the chances are 
against their having full 
support by the cone... 
and a heavy strain jams 
or breaks them. “Fy 
> But the flat surfaces ) i 
of the Baash-Ross Spear 
prevent this danger. Fig.3 
The slips get maximum support regardless 
of how far up or down the taper they work. 
There is no risk of splitting the slips and 
freezing the tool no matter how hard you 
jar. Nor is there any danger of concentrat- 
ing the slip pressure so as to damage or 
split the pipe. All the slips are unitized by 
an “alignment collar”...move as a single 
unit in gripping the pipe, thus insuring a 
uniform grip at all points. 





There are still other important 
safety features built into this tool... 
features your nearest Baash-Ross rep- 
resentative will be glad to go over with 
you in detail. It will pay you to know 
about them when a fishing job comes 
along, so why not ask to have them 
explained now. 


(Leased in U.S.A.—Sold for export only) 





Unique Socket Design Insures Safe Grip on Fish 


As every oil man 
knows, there are two 
kinds of fishing jobs 

. those where you 
catch the fish from 
the inside, and those 
where you catch it 
on the outside. 


For an inside grip, 
the Baash-Ross 
Spear described at 
left is your safest bet. 
And when it comes to 
taking an outside 
grip on the fish, the 
tool to use for SAFE 
fishing is the Baash- 
Ross “Type B” 
Rotary Releasing 
Socket. Here’s the 
reason... 

Unlike conventional 
sockets, this socket is so 
engineered that you get 
a full, positive grip on 
the fish every time... a 
grip automatically 
spaced a short distance 
below the top of the fish 
where danger of crimp- 
ing or bottlenecking the 
pipe is at a minimum. 
This Is How It’s Done: 


As the Baash-Ross Socket descends over 
the top of the fish, there are no friction 








springs or dragging 
slips to interfere. Instead 
the slips remain fully 
retracted until the top 
of the fish is completely 
into the socket. 


When completely in, 
the fish contacts the 
sharp-toothed face of 
the slip holder and—by 
holding this part against 
rotation—permits the 
slips to be released. 
Then, as the tool is 
lifted slightly, the slips 
are automatically forced 
into gripping contact by 
the pressure of a coil 
spring. 

This important oper- 
ating safeguard insures 
easier entrance of the 
fish ... and practically 
eliminates all chance of 
catching the fish with 
only a partial grip. 

Furthermore, it in- 
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taken below the top of the fish where 
danger of crushing the pipe is far less than 
at the top. 


> This is why the Baash-Ross Socket will 
not deform the fish—because it takes its 
grip where the pipe is solid and able to 
withstand heavy pulling and jarring strains. 

Another thing. In this B-R Socket each 
of the three slips is joined at the top into 
one unit. They move as a unit, grip as a 
unit, to give you an equally-balanced grip 
all the way around the fish. This protects 
against slip breakage... prevents them 
from “crawling” and chewing the pipe, 
thus insuring quick, clean release the in- 
stant it is desired. And the slips can be 
repeatedly set and released as often as 
desired without coming out of the hole. 


Next time you're in need of fishing 
equipment remember that with Baash- 
Ross tools you can always be sure of a 
good solid grip that won’t deform the 
pipe ...and you can be equally sure of 
positive release no matter how long 
or hard you jar. These tools are engi- 
neered that way! 


(Leased in U.S.A.—Sold for export only) 











sures a full-length grip 











MANY OPERATORS BELIEVE that some of 


the success attributed to spotting oil to free pipe is 
actually due to alternate starting and stopping of 
pumps during this operation, Therefore, before re- 
sorting to oil spotting, such operations as starting 
and stopping pumps and “water hammer” should be 
given a thorough trial. 
BAASH-ROSS 
INCIDENTALLY, have you tried spotting 


water to free pipe, instead of spotting oil? 
Many operators prefer it, especially if mud ts 
composed of costly admixtures, for oil has a 
ruinous effect on mud. Procedure is te pump 
clear water from suction pit into well and di- 
vert mud thus displaced into the reserve pit. 
Water has been used for this operation for as 
long as six hours without damaging hole walls. 


BAASH-ROSS 


WHEN DRILLING IN CAVING or heaving for. 
mations where pipe can stick easily, it's a good idea 
to place a safety joint in the string just above where 
caving is liable to occur. Should the pipe freeze, the 
string can be quickly disconnected at the joint and 
pulled out of the hole. Baash-Ross has recently de- 
veloped a new drilling type Safety Joint that's just 
the thing for this. 


BAASH-ROSS 


FREQUENTLY, FISHING JOBS are caused by 
the use of tapered drill collars in a key-seated 
hole. The collar can become stuck se tightly 
because of its wedging action that it cannot be 
spudded or rotated loose. However, running « 
square-shouldered sub on top ef the collar— 
equal in diameter te the largest diameter of the 
collar taper—has been found te be an effective 
safeguard against this trouble. 
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variable scewage that can be done by 
scratching the pipe 1 in. above the 
base of threads and measuring the dis- 
tance exposed from that point to top 
of coupling after joint has been made 
tight. There are many slips between the 
tape and the adding machine. It is easy 
for the reader to call 31.02 and the 
recorder to write 32.01. We should 
take a tip from the banker; he counts 
his money twice. We should check all 
our measurements before the pipe goes 
into the ground. 


Mud Treatment 


The history of mud treatment is in- 
teresting in that it clearly reminds us 
that the soluticn of one problem fre- 
cuently indicates another to be solved. 
The first objective in mud treatment 
was to reduce viscosity in order to re- 
lease occluded gas, remove cuttings, 


and obtain a more pumpable fluid. 
From continued study it became evi- 
dent that filtration of water into the 
surrounding formation might be partly 
responsible for such troubles as stuck 
pipe, poor cement jobs, oversize hole, 
and heaving shale. 

Even a partial solution of such prob- 
lems required the accumulation and 
study of much data by the technical 
and research men. They in turn re- 
duced the method of treatment to such 
routine that average muds are now 
treated by the drilling crew along with 
their regular duties. To their tools, the 
centrifuge, hydrometer, and viscosi- 
meter, have been added the filter press 
and titration papers, along with an ex- 
planation of the basic principles in- 
volved. 

To further improve our methods, it 
is mecessary to accumulate and study 





Efficient Arrangement of Lease Tank 


ITH a little ingenuity exer- 

cised by the farm boss or 
pumper a lease tank battery can be 
made to operate more efficiently at rel- 
atively small expense. On a small bat- 
tery in the southern portion of the 
Monument, New Mexico, oil field are 
evidences that some superintendent, 
farm boss, or pumper has been 
thoughtful of appearance as well as 
having a weather eye cocked toward 
convenience. 

The battery containing three wood- 
en tanks is enclosed by a well-main- 
tained earthen dike, which is frequent- 
ly oiled to prevent blowing of the 
sand. At the entrance to the battery, 
which is fenced, a rotating gate pre- 
vents entrance of livestock. The gate 
is made of pipe with four horizontal 
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bars welded to a 4-in. pipe nipple sup- 
ported in a slightly larger nipple set in 
the ground between the posts of the 
fence. So that sand will be prevented 
from sifting into the gate post bear- 
ings, part of a swage is welded that 
forms an apron or cover to prevent 
sand or other fouling material from 
entering the post. 

On the 4-in. line running across the 
top cf the three wooden tanks is a plug 
valve placed high to prevent tamper- 
ing but which was formerly inacces- 
sible except from a ladder. To facili- 
tate operating this valve from the 
ground level, an extension handle was 
attached to the core with a wrench 
type sleeve secured by set screws. Be- 
cause a 2-in. line is hung immediately 
below the 4-in., an offset bend was 





_ 


Gate at entrance to tank battery that prevents livestock from passing; shield 
at lower end prevents sand from fouling post bearing 
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much data. Many groups are partici- 
pating in this endeavor. You as con- 
tractors will drill approximately 75 
percent of the 30,000 wells next year 
in the United States. Your obligation 
is, therefore, evident. 

To you there is nothing new in this 
discussion. Each of you has had years 
cf experience. The trade journals are 
sources of information for all who will 
read and study. It is not enough that 
you are well versed in the principles 
and methods involved; it is more im- 
portant that your knowledge, experi- 
ence and viewpoint be passed on to 
those working with you. Somehow you 
must devise means and contacts with 
your organization that will maintain 
interest and encourage further study on 
the part of each individual if our pres- 
ent rate of progress is to continue. 


www 








P 641.1 


Battery 


made into the plug extension handle 
that allows unobstructed operation of 
the valve, yet indicates to the operator 
whether the plug is open or closed. 
Gauge poles laid across the top of 
tanks are prone to become warped and 
soon unfit for use. These are stored or 
racked at this tank battery on the rail- 
ing of the walkway by means of hooks 
attached to the angle iron of the struc- 
ture. The hooks are flat straps, shaped 
to hold the gauge pole without splin- 
tering or marring, and three are at- 
tached at proper intervals to keep the 
pole from warping when not in use. 








Extension handle facilitates opera- 
tion of plug valve 
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THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 


INSTALLMENT No. 54 


HE tables on the following pages are designed to save time and effort for 

the technician, and to assist the practical field or plant worker to solve 
problems commonly encountered in routine work. They are not intended nor 
expected to supplant technical training and make every man his own designer. 
Most of the tables can be understood and applied by anyone acquainted with 
the simple fundamentals of mathematics. 

For the convenience of readers who wish to refer to the tables, each page 
carries in the upper right corner an index number that classifies the table 
according to subject matter. 

All petroleum engineering literature may be indexed for reference accord- 
| ing to the Dewey Decimal System as modified and extended for the petroleum 
industry by L. C. Uren, professor of petroleum engineering at the University 
of California. When classified according to these index numbers the material 
follows in a logical sequence and falls into several natural divisions, as illus- 
trated by the following outline: 





Nos. P000-P339—General 

Nos. P400-P499—Drilling 

Nos. P500-P599—Production 

Nos. P600-P699—Transportation and Storage (includes Pipe Line) 

Nos. P700-P799—Refining, including 

Nos. P770-P799—Natural Gasoline, which may be classified in a 
separate division (as shown here) if of special in- 
terest to the user 


- 





To aid the reader in using the Decimal System, a subject index 
arranged alphabetically has been published, and is available at 
a cost of 50 cents per copy from The Petroleum Engineer, P. O. Box 
1589, Dallas, Texas. 
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INDEX TO TABLES* 


Title of Table 
Squares of whole numbers 
Square roots of whole numbers 
Cube roots of whole numbers 
Heating, dressing, and hardening cable-tool drilling bits 


Weight of dry material added to drilling mud, lb. per gal. (Sp. Gr. of additive 2.35) 


Theoretical volume of gravel required around liners in cu. ft. per ft. of length 
Rise in fluid level, etc., due to running 11/.-in. non-upset tubing in well fluid 
Rise in fluid level, etc., due to running 2-in. non-upset tubing in well fluid 

Rise in fluid level, etc., due to running 21/2-in. external-upset tubing in well fluid 
Rise in fluid level, etc., due to running 21/,-in. non-upset tubing in well fluid 

Rise in fluid level, etc., due to running 3-in. external-upset tubing in well fluid 


Rise in fluid level, etc., due to running 3-in. non-upset tubing in well fluid 
Rise in fluid level, etc., due to running 31/2-in. external upset tubing in well fluid 


Rise in fluid level, etc., due to running 31/2-in. non-upset tubing in well fluid 


Velocity of flow, ft. per sec., through annulus between 
11/-in. and 4-in. tubing : 
Velocity of flow, ft. per sec., through annulus between 

11/-in. and 4-in. tubing 
Velocity of flow, ft. per sec., through annulus between 
2-in. and 31/-in. tubing 
Velocity of flow, ft. per sec., through annulus between 
2-in. and 4-in. tubing ; 
Velocity of flow, ft. per sec., through annulus between 
2-in. and 4-in. tubing 
Velocity of flow, ft. per sec., through annulus between 
21/-in. and 4-in. tubing 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixture, deg. 
Gravity of dry oil in oil-water mixture, deg. 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
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Static pressures, Ib. per sq. in. abs., corresponding to L-10 chart readings 





*This index will be revised monthl 


(sheet 5B) 


(sheet 1B) 
(sheet 2A) 
(sheet 2B) 
(sheet 1B) 


Index No. 


. P 061.001.1 


P 061.002.1 
P 061.003.1 
P 424.221. 
P 444.200. 
P 459.300. 
P 511.141.150.2 
P 511.141.202. 
P 511.141.250.1 
P 511.141.252. 
P 511.141.301. 


. P §11.141.302. 


P 511.141.351. 
P 511.141.352. 


P 533.300.125.2 
P 533.300.150.2 
P 533.300.200.2 
P 533.300.200.2 
P 533.300.200.2 


P 533.300.250.2 
P 677.410.300.1 


_ P 677.410.301. 
_ P 677.410.350.1 
_ P 677.410.351. 
_ P 677.410.400.1 


P 677.410.401. 
P 677.410.450.1 


. P 677.410.451. 
_ P 677.410.50 
_ P 677.410.501. 


(sheet 10) 
(sheet 11) 


P 677.410.55 
P 683.32 
P 683.32 
P 683.33 


Page Issue 


131 Nov. 
119 Dec. 
109 Dec. 
215 Oct. 
113 Dec. 
117 Dec. 
91 July 
105 Sept. 
89 Aug. 
107 _— Sept. 
219 Oct. 
213 Oct. 
133 Nov. 
115 Dec. 
87 Aug. 
89 July 
103 Sept. 
115 Sept. 
127 Nov. 
207 Oct. 
211 Oct. 
87 July 
91 Aug. 
111 Sept. 
109 Sept. 
209 Oct. 
137 Nov. 
125 Nov. 
129 Nov. 
107 Dec. 
111 Dec. 
113 Sept. 
217 Oct. 
135 Nov. 


. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, 


inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue, and 37-48, inclusive, in the June, 1941, issue. 





INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


Air Reduction Company, Inc. 

Air Reduction Company, Inc. 

American Air Filter Co., Inc. 

American Meter Company 

American Steel & Wire Company 

American Steel & Wire Company 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bethlehem Steel Company... ; 
Chapman Valve Manufacturing Company, The 
Chapman Valve Manufacturing Company, The 
Chapman Valve Manufacturing Company, The 


Hazard Wire Rope Division of American Chain and Cable Co., Inc. 


Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 


I a el aeeccaitanrdioeinmteiennniinien 


LeRoi Company 
Lincoln Electric Company 
Medart Company, The 
Medart Company, The 
Reed Roller Bit Company . 
Skinner, M. B., Co. 
Spang & Company 
Texaco Development Corp. EERE Nae eens 
Whitney Chain & Manufacturing Company... 
Whitney Chain & Manufacturing Company 


(sheet 11) 


(sheet 1B) 
(sheet 2B) 
(sheet 3B) 
(sheet 10) 


(sheet 2A) 
(sheet 1B) 


. 112 Sept. 
112 Dec. 
136 Nov. 
218 Oct. 
214 Oct. 
114 Dec. 

88 July 
92 Aug. 
104 Sept. 
220 Oct. 
128 Nov. 
120 Dec. 
90 July 
114 Sept. 
212 Oct. 
116 Dec. 
126 Nov. 
» 92 July 
. 88 Aug. 
116 Sept. 
208 Oct. 
138 Nov. 
108 Dec. 
106 Sept. 
... 132 Nov. 

. 130 Nov. 
110 _— Sept. 

. 110 Dec. 
90 Aug. 

... 210 Oct. 
.«» 286 Oct. 
. 118 Dec. 
108 — Sept. 
. 134 Nov. 


P 677.410.351. 

P 677.410.55 

P 683.33 

P 683.32 

P 511.141.302. 

P 444.200. 

P 677.410.301. 

P 677.410.350.1 
P 533.300.200.2 
P 511.141.301. 

P 533.300.200.2 
P 061.002.1 

P 533.300.150.2 
P 683.92 

P 677.410.300.1 
P 511.141.352. 

P 677.410.451. 

P 511.141.150.2 
P 533.300.125.2 
P 533.300.200.2 
P 533.300.250.2 
P 677.410.450.1 
P 677.410.501. 

P 511.141.202. 

P 061.001.1 

P 677.410.50 

P 677.410.400.1 
P 061.003.1 

P 511.141.250.1 
P 677.410.401. 

P 424,221. 

P 459.300. 

P 511.141.252. 

P 511.141.351. 
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IN OIL WELL DRILLING 
AND PUMPING 
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shafts turn, Hyatt Roller 


| Bearings are carrying the load 
...cushioning the shocks... 
Uy minimizing friction...and keep- 


A N D ing equipment on the go. 


That’s why these precision 

NAVAL CRAFT bearings are today playing such 

a vital role in petroleum pro- 

duction, as well as in defense 

equipment and the machines 

which help build it. Hyatt Bear- 

ings Division, General Motors 

Sales Corporation, Harrison, 

N. J., Detroit, Chicago, Pitts- 
burgh, San Francisco. 
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CUBE ROOTS OF WHOLE NUMBERS | 
4 
0 1 2 3 4 5 6 7 8 9 

Oe Sree 1.000 1.260 1.442 1.587 1.710 1.817 1.913 2.000 2.080 
10 2.154 2.224 2.289 2.351 2.410 2.466 2.520 2.571 2.621 2.668 
20 2.714 2.759 2.802 2.844 2.885 2.924 2.963 3.000 3.037 3.072 
30 3.107 3.141 3.175 3.208 3.240 3.271 3.302 3.332 3.362 3.391 
40 3.420 3.448 3.476 3.503 3.530 3.557 3.583 3.609 3.634 3.659 
50 3.684 3.708 3.733 3.756 3.780 3.803 3.826 3.849 3.871 3.893 
| 60 3.915 3.937 3.958 3.979 4.000 4.021 4.041 4.062 4.082 4.102 
| 70 4.121 4.141 4.160 4.179 4.198 4.217 4.236 4.254 4.273 4.291 
80 4.309 4.327 4.345 4.362 4.380 4.397 4.414 4.431 4.448 4.465 
90 4.481 4.498 4.514 4.531 4.547 4.563 4.579 4.595 4.610 4.626 
100 4.642 4.657 4.672 4.688 4.703 4.718 4.733 4.748 4.762 4.777 
110 1.791 4.806 4.820 4.835 4.849 4.863 4.877 4.891 4.905 4.919 
120 4.932 4.946 4.960 4.973 4.987 5.000 5.013 5.027 5.040 5.053 
130 5.066 5.079 5.092 5.105 5.117 5.130 5.143 5.155 5.168 5.180 
140 5.193 5.205 5.217 5.229 5.242 5.254 5.266 5.278 5.290 5.302 
150 5.313 5.325 5.337 5.349 5.360 5.372 5.383 5.395 5.406 5.418 
160 5.429 5.440 5.451 5.463 5.474 5.485 5.496 5.507 5.518 5.529 
170 5.540 5.551 5.561 5.572 5.583 5.594 5.604 5.615 5.625 5.636 
180 5.646 5.657 5.667 5.677 5.688 5.698 5.708 5.719 5.729 5.739 
190 5.749 5.759 5.769 5.779 5.789 5.799 5.809 5.819 5.829 5.838 
200 5.848 5.858 5.868 5.877 5.887 5.896 5.906 5.916 5.925 5.935 
: 210 5.944 5.953 5.963 5.972 5.981 5.991 6.000 6.009 6.019 6.028 
: 220 6.037 6.046 6.055 6.064 6.073 6.082 6.091 6.100 6.109 6.118 

230 6.127 6.136 6.145 6.153 6.162 6.171 6.180 6.189 6.197 6.206 - 
(( 240 6.215 6.223 6.232 6.240 6.249 6.257 6.266 6.274 6.283 6.291. 
: 250 6.300 6.308 6.316 6.325 6.333 6.341 6.350 6.358 6.366 6.374 
: 260 6.382 6.391 6.399 6.407 6.415 6.423 6.431 6.439 6.447 6.455, 
: 270 6.463 6.471 6.479 6.487 6.495 6.503 6.511 6.519 6.527 6.534 
: 280 6.542 6.550 6.558 6.565 6.573 6.581 6.589 6.596 6.604 6.612 
: | 290 6.619 6.627 6.634 6.642 6.649 6.657 6.664 6.672 6.679 6.687 
: 300 6.694 6.702 6.709 6.717 6.724 6.731 6.739 6.746 6.753 6.761 
: 310 6.768 6.775 6.782 6.790 6.797 6.804 6.811 6.819 6. 826° 6.833 
320 6.840 6.847 6.854 6.861 6.868 6.875 6.882 6.889 6.896 6.903 
: 330 6.910 6.917 6.924 6.931 6.938 6.945 6.952 6.959 6.966 6.973 
: 340 6.980 6.986 6.993 7.000 7.007 7.014 7.020 7.027 7.034 7.041 
: 350 7.047 7.054 7.061 7.067 7.074 7.081 7.087 7.094 7.101 7.107 
: 360 7.114 7.120 7.127 7.134 7.140 7.147 7.153 7.160 7.166 7.173 
: 370 7.179 7.186 7.192 7.198 7.205 7.211 7.218 7.224 7.230 7.237 
: 380 7.243 7.250 7.256 7.262 7.269 7.275 7.281 7.287 7.294 7.300 
390 7.306 7.312 7.319 7.325 7.331 7.337 7.343 7.350 7.356 7.362 
: 400 7.368 7.374 7.380 7.386 7.393 7.399 7.405 7.411 7.417 7.423 
410 7.429 7.435 7.441 7.447 7.453 7.459 7.465 7.471 7.477 7.483 
: 420 7.489 7.495 7.501 7.507 7.513 7.519 7.524 7.530 7.536 7.542 
430 7.548 7.554 7.560 7.565 7.571 7.577 7.583 7.589 7.594 7.600 
440 7.606 7.612 7.617 7.623 7.629 7.635 7.640 7.646 7.652 7.657 
450 7.663 7.669 7.674 7.680 7.686 7.691 7.697 7.703 7.708 7.714 
460 7.719 7.725 7.731 7.736 7.742 7.747 7.753 7.758 7.764 7.770 
470 7.775 7.781 7.786 7.791 7.797 7.803 7.808 7.813 7.819 7.824 
480 7.830 7.835 7.841 7.846 7.851 7.857 7.862 7.868 7.873 7.878 
« 490 7.884 7.889 7.894 7.900 7.905 7.911 7.916 7.921 7.926 7.932 

Example: What is the cube root of 237? 
Solution: On the line opposite 230 and under the column headed 7, the answer is found to be 6.189. | 
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A) A Sewice That Enables You To: 


Concentrate your purchasing and reduce interview time as much 
as 80 per cent. 


Select a complete drive layout from a single responsible source 
... responsible for the efficient over-all operation of the drive. 


Receive a complete drive installation in one shipment with one 
bill of lading to check... one invoice to post... one invoice 


to pay. 


Receive the unbiased recommendation of power transmission 
engineers, who can lay out the drive best suited to your purpose 
because they have a complete line to offer. 


MEDART V-DRIVES 


V-Belts are an important factor in efficient power transmission. But a 
V-Belt, to be correctly made, must also be considered as to its effect 
on other factors in the drive ... sheaves, shafts and bearing 
assemblies. 


Medart V-Belts will give you more economical and efficient 
over-all transmission performance because they have been 
Pic by an organization devoted exclusively to “over-all” Power 
Transmission efficiency. 


= 2:84 
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Since this high pressure pipe is destined for impor- 
tant underground service it is desirable that it give 
long, trouble-free service. So the specifications 
state that all flanges and adjacent metal are to be 
Airco Flame Cleaned, thereby making the pipe’s 
protective paint resist corrosive agents longer. This 
company is following the example of many other 
satisfied users who have already solved their pipe 
and metal painting problems by Airco Flame Clean- 


ing prior to painting. This economical oxyacetylene 


Air 





LONG, 


é MAGNOLIA-AIRCO GAS PRODUCTS CO. 
“Say HOUSTON - BEAUMONT « WICHITA FALLS - FORT WORTH + DALLAS « EL PASO * SAN ANTONIO 
AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES F 


REPARE 


FOR A 


MAINTENANCE-FREE LIFE 


.-. WITH 





process removes rust and scale, and dehydrates as 
it cleans, leaving the metal surface warm and dry 
and conducive to a long-lasting paint job. It is the 
best method yet devised to prepare metal for 
painting. 

Members of Airco’s Applied Engineering De- 
partment are available to aid in the proper appli- 
cation of the flame cleaning process to insure best 
results wherever it is used. Write for full details 
to the Airco office nearest you. 


Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


IN TEXAS 
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"THIS REEL OF TI 


A Tiger Brand Wire 
Line Engineer reports 





OU can safely turn your wire line 
problems over to an American 
Tiger Brand Wire Line Engineer. 
These men spend their time where 
lines are being used — they know 
what punishment they have to take, 
and what you can do about stretch- 
ing your wire line dollar. They know 
wire lines—and they know their job. 
When you need help, call one of 









LOOK FOR THE TIGER 

Buy wire lines from the 

distributor who displays 
this sign. 
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them. You can rest assured that 
you'll get the most practical recom- 
mendations—and in a hurry, too! 
American Tiger Brand Wire Lines 
are made in all constructions and 
grades, and are quickly available 
throughout the oil fields. Write us for 
details, and ask for one of our engi- 
neers to call and check over your 
lines—no obligation at all. 


AMERICAN 
Tiger OPrand 


WIRE LINES 


Excellay Preformed 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Steel Export Company, New York 
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THe Perroteum Encnrveer’s Continuous TABLES P 511.141.352. 
RISE IN FLUID LEVEL, ETC., DUE TO RUNNING 3!/-IN. NON-UPSET 
: TUBING IN WELL FLUID 
: Volume! in well bore wh ' : 
° Volume! contained in outer Volume! contained in edtieg | is b hole a ne i “ee ay Par} oo wt ms 
: string or open hole annular space annulus plus volume in will be raised: 
: Diameter of Internal diameter‘: tubing) Se 
' outer string or of outer string F | 
° open hole, in. or open hole, in annular in well bore 
H in. space when when lower 
: gal. bbl. gal. bbl. gal. bbl. lower end of | end of tubing 
: tubing is closed, is open, 
. ft.-in. ft.-in. 
Casing strings? 
: 6 5.524 124.5 2.964 68.58 1.633 119.9 2.855 96- 1 12—- 0 
6 5.240 112.0 2.667 46.08 1.097 97.44 2.320 134— 9 14- 9 
654 6.135 153.6 3.657 86.68 2.064 138.0 3.286 76- 1 10- 5 
: 6% 5.675 131.4 3.129 55.48 1.321 106.8 2.543 118- 9 13— 6 
7 6.538 174.4 4.152 108.5 2.583 159.9 3.807 60- 9 9- 0 
' rf 5.920 143.0 3.405 77.08 1.835 128.4 3.057 85- 6 1ll- 2 
: 7% 7.125 207.1 4.931 141.2 3.362 192.6 4.586 46- 8 "il 
‘ 7% 6.625 179.1 4.624 113.2 2.695 164.5 3.917 58- 3 8- 9 
85% 8.097 267.5 6.369 201.6 4.800 253.0 6.024 32- 8 5- 8 
: 854 7.511 230.2 5.481 164.3 3.912 215.7 5.136 40- 1 6- 8 
: 95% 9.063 335.1 7.979 269.2 6.410 320.6 7.633 24— 6 4- 6 
: 95% 8.535 297.2 7.076 232.3 5.507 282.7 6.731 23- 4 5- 1 
1034 10.192 423.8 10.09 357.9 8.521 409.3 9.745 18- 5 3- 6 
‘ 1034 9.760 388.7 9.255 322.8 7.686 374.2 8.910 20- 5 3-10 
1134 11.150 507.2 12.08 441.3 10.507 | 492.7 11.731 14-11 2-11 
' ( 11% 10.772 473.4 11.27 407.5 9.702 458.9 10.926 16— 2 3- 2 
13% 12.715 659.6 15.71 593.7 14.136 645.1 15.360 1l- 1 2-3 
: 13% 12.347 622.0 14.81 556.1 13.240 607.5 14.464 ll- 9 2- 4 
i 
: Open hole 
: (bit size)$ 
: 55% 5.625 131.4 3.129 65.48 1.559 | 116.8 2.781 | 100-8 12- 4 
6 6.000 146.9 3.498 80.98 1.928 | 132.3 3.150 81- 5 1-9 | 
: 6% 6.125 153.1 3.645 87.18 2.076 138.5 3.298 75-7 1l- 4 
: 6% 6.500 172.4 4.105 106.6 2.538 158.0 3.762 61-10 g- 1 
: 63% 6.750 185.9 4.426 120.0 2.857 171.4 4.081 54-11 8- 5 
7 7.000 199.9 4.760 | 134.0 3.190 | 185.4 4.414 49- 2 7-9 
: 748 7.500 229.5 5.464 163.6 3.895 215.0 5.119 40- 4 6- 8 
: 7344 7.750 245.1 5.836 179.2 4.267 230.6 5.490 36- 9 6- 3 
: 844 8.500 294.8 7.019 | 228.9 5.450 | 280.3 6.674 28-10 5- 2 
: 9344 9.750 387.9 9.236 322.0 7.667 373.4 8.890 20— 6 3-10 
10% 10.625 460.6 10.97 394.7 9.398 446.1 10.621 16- 8 3- 3 
: The 3%4-in. non-upset tubing has a calculated weight of 9.41 Ib. per ft. (including a coupling spaced every 20 ft.). The volume displaced 
: by 100 ft. of tubing and 5 couplings: (1) by the steel itself (with lower end of tubing open), 14.379 gal. or 0.3424 bbl.; (2) by the pipe (with 
: lewer end of tubing closed), 65.922 gal. or 1.5696 bbl. The volume contained within 100 ft. of the tubing is 51.859 gal. or 1.2228 bbl. 
: 4All volume figures are based on 100 ft. of depth; multiply to convert to other depths or lengths. For example, if the depth or length is 
: 5196 ft., multiply by 51.96. 
: 2Only maximum and minimum weights of pipe are shown for each casing size. 
*Variation in diameter of open hole due te caving, etc., is disregarded. 
: ( ‘This diameter is an average of the two bit sizes % in. larger and smaller, respectively. 
Table suggested by George B. Rice, Butler & Horne Drilling Co., Dallas, Texas. 
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This tough, veteran valve turns back the attacks of wear 
with a special armor of super-hardened stainless steel on the inter- 
changeable rising stem, seat rings and wedge. This means longer life 
than you can get from any similar type of small valve for general oil 
industry service. 

So for “total defense” from the usual small-valve troubles on all 
field and refinery lines up to 2”... put Chapman's List 960 in com- 
mand of the situation. You can get it in sizes from '4" to 2”... for 
pressures up to 800 Ib. at 750° F. . . . and for cold working pressures 
up to 1500 Ib. You can get it, too, in either inside or outside screw 
models, each with quick-acting, non-sticking threads. Get in touch 
now with the Chapman plant, or the nearest Chapman office. 


THE 


CHAPMAN VALVE 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 
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P 459.300. 








"THEORETICAL VOLUME OF GRAVEL REQUIRED AROUND LINERS, IN CU. FT. PER FT. OF 
LENGTH 





Diameter 





614 


2) 





of hole, in. 








Volume 
of hole 
without 


liner, cu. ft.|__ 


per ft. 


196 
230 
267 
. 307 
349 


. 394 
.442 
492 
546 
602 


660 
721 
785 
852 
922 


. 994 
.069 
.147 
. 227 
.310 
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.670 
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Nominal diameter of liner, tubing, casing, etc. 





a4! 3 | 3% 


| a | 4% 


PP 


072 





0.015| 0.020 
0.181 | 0.176 
0.215| 0.210 
0.252| 0.247 
| 0.292 | 0.287 
0.334) 0.329 
| 0.379| 0.374 
| 0.427| 0.422 
0.477| 0.472 
0.531 | 0.526 
0.587| 0.582 
0.645 | 0.640 
0.706! 0.701 
| 0.770| 0.765 
| 0.837! 0.832 
| 0.907 | 0.902 
| 0.979! 0.974 
1.054| 1.049 
1.132| 1.127 
1.212| 1.207 
1.295! 1.290 
1.381| 1.376 
1.475| 1.465 
1.561| 1.556 
1.655] 1.650 
1.752| 1.747 
1.852| 1.847 
1.954| 1.949 
2.059| 2.054 
2.167| 2.162 
2.214] 2.209 
2.390 | 2.385 
2.506| 2.501 
2 625| 2.620 
2.746| 2.741 
2.870| 2.865 
2.997 | 2.992 
3.127| 3.122 
3.259| 3.254 
3.394| 3.389 
3.531| 3.526 
3.672| 3.667 
3.815| 3.810 
3 961| 3.956 
4.109| 4.104 
4.261| 4.256 
4.415| 4.410 
4.572| 4.567 
4.801| 4.796 
4.893] 4.888 
5.226] 5.221 
5.570| 5.565 
5.924! 5.919 
6.290| 6.285 
6.666 | 6.661 
7.052| 7.047 
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4.245 


4.399 
4.556 
4.785 
4.877 
5.210 


5.554 
5.908 
6.274 
6.650 
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volume of reamed hole without liner. 
cu. ft. of gravel required around liner. Add 2.454 to 7.280 equals 9.734 cu. ft. total gravel required. 


Opposite 15 in the column headed 


Note: Variation in hole size due to sloughing or washing is disregarded. 


Example: Eight and five-eighths-in. hole has been reamed to 15 in. diameter for a distance of 10 ft. The 7%-in. 
bottom. How much gravel will be required for packing? 


Ans. In the column headed “Volume of hole without liner” opposite 15 Wee and oi volume of 1 ft. of 15-in. hole. 2 X 1.227 = 2.454 cu. ft. 


910, cu. ft. of gravel per 1 ft. of liner. 8 XK .910 = 7.280 


liner is set 2 ft. off 
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OIL PRODUCTION from unconsoli- 
dated and fine sands presents certain 
difficulties, including sand cutting 
of screens or perforated liners, the 
sanding up of flowing wells, and in- 
ordinate wear on pumping equip- 
ment due to the abrasive action of 
the sand carried by the oil. 

Producers who face this problem 
will find that gravel packing by cir- 
culation offers protection with many 
practical advantages. 


Only by this method can the thick- 
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ness and character of the gravel pack 
be varied to match the character of 
the sand and oil encountered. The 
gravel pack, through its contact with 
the sand, holds it in place and pre- 
vents its movement. 


No lower cost method as fully ef- 
fective has as yet been devised. The 
need for expensive screens and liners 
is eliminated. If ever necessary, the 
ordinary perforated liner used in this 
method could readily and easily be 
extracted and replaced. 


A Subsidiary of The Texas Company 


26 Journal Square 


Jersey City, N. J. 
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Tae Perraoteum EnGIneer’s Continvous TABLES P 061.002.1 
SQUARE ROOTS OF WHOLE NUMBERS 
0 1 2 3 4 5 6 7 8 9 
<<  - whe 1.000 1.414 1.732 2.000 2.236 2.449 2.646 2.828 3.000 
10 3.162 3.317 3.464 3.606 3.742 3.873 4.000 4.123 4.243 4 359 
20 4.472 4.583 4.690 4.796 4.899 5.000 5.099 5.196 5.292 5.885 
30 5.477 5.568 5.657 5.745 5.831 5.916 6.000 6.083 6.164 6.245 
40 6.325 6.403 6.481 6.557 6.633 6.708 6.782 6.856 6.928 7.000 
50 7.071 7.141 7.211 7.280 7.348 7.416 7.483 7.550 7.616 7.681 
60 7.746 7.810 7.874 7.937 8.000 8.062 8.124 8.185 8.246 8.307 
70 8.367 8.426 8.485 8.544 8.602 8.660 8.718 8.775 8.832 8.888 
80 8.944 9.000 9.055 9.110 9.165 9.220 9.274 9.327 9.381 9.434 
| 90 9.487 9.539 9.592 9.644 9.695 9.747 9.798 9.849 9.899 9.950 
| 100 10.000 | 10.050] 10.100] 10.149] 10.198] 10.247] 10.296] 10.344] 10.392] 10.440 
| 110 10.448 | 10.535 | 10.583] 10.630| 10.677| 10.724] 10.770] 10.817| 10.863| 10.909 
| 120 10.954 | 11.000] 11.045] 11.091 | 11.186 | 11.180] 11.225] 11.269] 11.314| 11.358 
| 130 11.402 | 11.446] 11.489] 11.583 | 11.576 | 11.619 | 11.662] 11.705 | 11.747| 11.790 
; | 140 11.832 | 11.874] 11.916] 11.958] 12.000] 12.042] 12.083] 12.124] 12.166 | 12.207 
H | 
150 12.247 | 12.288] 12.329] 12.369] 12.410| 12.450] 12.490] 12.530] 12.570| 12.610 
; | 160 12.649 | 12.689 | 12.728| 12.767] 12.806| 12.845 | 12.884] 12.923] 12.961 | 13.000 
| 170 13.038 | 13.077] 13.115 | 12.153] 13.191 | 13.229] 13.267] 13.304! 13.342| 13.379 
| 180 13.416 | 13.454 | 13.491 | 13.528 | 13.565 | 13.601 | 13.638] 13.675 | 13.711 | 13.748 
| 190 13.784 | 13.820] 13.856] 13.892] 13.928] 13.964| 14.000] 14.036| 14.071 | 14.107 
200 14.142 | 14.177| 14.213] 14.248] 14.283] 14.318] 14.353] 14.387] 14.422| 14.457 
210 14.491 | 14.526] 14.560! 14.595] 14.629] 14.663] 14.697] 14.731 | 14.765] 14.799 
: 220 14.832 | 14.866] 14.900] 14.933] 14.967] 15.000] 15.033] 15.067] 15.100] 15.133 
; 230 15.166 | 15.199] 15.232] 15.264] 15.297] 15.330] 15.362] 15.395] 15.427] 15.460 
: | 240 15.492 | 15.524] 15.556 | 15.588 | 15.621 | 15.652] 15.684] 15.716 | 15.748| 15.780 
| 250 15.811 | 15.843 | 15.875 | 15.906 | 15.9387] 15.696 | 16.000] 16.031 | 16.062| 16.094 
260 16.125 | 16.156 | 16.186 | 16.217] 16.248| 16.279] 16.310] 16.340] 16.371| 16.401 
: | 270 16.432 | 16.462] 16.492| 16.523| 16.553] 16.583] 16.613] 16.643 16.673 | 16.703 
; 280 16.733 | 16.763 | 16.793 | 16.823] 16.852] 16.882] 16.912] 16.941 | 16.971 | 17.000 
: | 290 17.029 | 17.059] 17.088] 17.117| 17.146| 17.176] 17.205] 17.234| 17.263] 17.292 
| 300 17.321 | 17.349] 17.378| 17.407| 17.486] 17.464] 17.493 | 17.521 | 17.550 | 17.578 
| 310 17.607 | 17.685 | 17.664 | 17.692| 17.720| 17.748] 17.776] 17.805 | 17.833 | 17.861 
320 17.889 | 17.917] 17.944| 17.972| 18.000] 18.028] 18.056] 18.083| 18.111 | 18.138 
: 330 18.166 | 18.193 | 18.221 | 18.248| 18.276| 18.303] 18.330] 18.358] 18.385 | 18.412 
: 340 18.489 | 18.466 | 18.493] 18.520] 18.547] 18.574] 18.601] 18.628] 18.655 | 18.682 
: 350 18.708 | 18.735 | 18.762| 18.788| 18.815] 18.841] 18.868] 18.894| 18.921 | 18.947 
360 18.974 | 19.000} 19.026| 19.053] 19.079] 19.105 | 19.131 | 19.157] 19.183] 19.209 
370 19.235 | 19.261] 19.287] 19.313] 19.339] 19.365| 19.391 | 19.417| 19.442] 19.468 
: 380 19.494} 19.519| 19.545| 19.570] 19.596] 19.621] 19.647| 19.623! 19.698| 19.723 
: 390 19.748 | 19.774] 19.799] 19.824] 19.849| 19.875 | 19.00 19.925 | 19.950] 19.975 
400 20.000 | 20.025} 20.050| 20.075] 20.100| 20.125] 20.149| 20.174] 20.199 | 20.224 
: 410 20.249 | 20.273 | 20.298] 20.322] 20.347] 20.372] 20.396] 20.421 | 20.445! 20.470 
: 420 20.494 | 20.518 | 20.543 | 20.567] 20.591] 20.616 | 20.640] 20.664] 20.688 | 20.712 
430 20.736 | 20.761 | 20.785 | 20.809} 20.833 | 20.857 | 20.881 | 20.905 | 20.928 | 20.952 
440 20.976 | 21.000 | 21.024 | - 21.048 | 21.071 | 21.095 | 21.119] 21.142] 21.166] 21.190 
450° 21.213 | 21.287 | 21.260 | 21.284| 21.307] 21.331 | 21.354 | 21.378] 21.401] 21.424 
460 21.448 | 21.471 | 21.494 | 21.517] 21.541 | 21.564 | 21.587] 21.610 | 21.633] 21.656 
: 470 21.680°| 21.703 | 21.726 | 21.749 | 21.772| 21.795 | 21.817] 21.840] 21.863] 21.886 
: 480 21.909 | 21.932 | 21.955 | 21.977] 22.000] 22.023 | 22.045 | 22.068] 22.091 | 22.113 
: 490 22.136 | 22.159] 22.181 | 22.204] 22.226] 22.249 | 22.271 | 22.294] 22.316| 22.338 
Example: What is the square root of 3867 
1 Solution: On the line opposite 380 and under the column headed 6, the answer is found to be 19.647. 
i oe a —— — a 
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WITH BANTAM BEARINGS 




















TEN-FOOT CIRCULAR BLADE is a striking feature of this Newton Cold Saw Cutting-off Machine 
manufactured by Consolidated Machine Tool Corporation—probably the largest machine of its 
type ever built. Bantam Radial Roller Bearings were selected by Consolidated for use in this 
giant machine because of their compactness and high load capacity. Here is a typical instance 


of Bantam’s skill in meeting novel design requirements. 





BANTAM SUPPLIES ANTI-FRICTION BEARINGS of 
many sizes and types to meet the require- 
ments of Industry and Government for de- 
fense production. Because of Bantam’s broad 
experience in the design and application of 
every major type of anti-friction bearing, 
Bantam engineers are exceptionally well qual- 
ified to undertake the solution of new and 
difficult bearing problems. For advice on anti- 
friction bearings, TURN TO BANTAM. 


THIS COMPACT POWER TAKE-OFF is designed 
to take full advantage of the compact, space- 
saving features and high-capacity of Bantam’s 
Quill Bearing. Built by Sterling Motors Corp. 
for use on heavy-duty Sterling trucks, it illus- 
trates another application for this low cost anti- 
friction bearing. Completely self-contained, the 
Quill Bearing is admirably adapted to produc- 
tion-line assembly methods. For details on 


this unusual bearing, write for Bulletin P.104. 





STRAIGHT ROLLER - TA 








Bantam JEARINGS 


BANTAM BEARINGS CORPORATION «+ 


ROLLER - NEEDLE - BALL 


SOUTH BEND «- INDIANA 
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FOR HEAVY-DUTY WELL DRILLING, Pennington 
Signaling Core Barrel’s 12%” oil-bath rotary 
offers outstanding advantages in capacity and 
economy. Photo shows Bantam Ball Thrust 
Bearings and drive gears which give this 
rotary a capacity of 70 tons at 100 RPM, 
permit it to be operated continuously at 600 
RPM when drilling. “Bantam Bearings are 
precision-made,” says Mr. Harry Pennington, 
“and we could ask for nothing better than 
what you furnish. Our products are also pre- 
cision-made to take advantage of Bantam’s 
accuracy.” 


4000-TON FORMING PRESS built by Baldwin- 
Southwark is powered by two Oilgear Two- 
way Variable Displacement Pumps with a 
combined displacement of 143 gallons of oil 
per minute at pressures up to 3,000 pounds 
per square inch. Each pump rotor turns on 
large Bantam Radial Roller Bearings—7.0866” 
1.D. for front rotor bearings, 9.0551” I.D. 
for rear rotor bearings. 
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Suppliers of Materials and Equipment to the Petroleum 
Industry Assigned A-8 Preference Rating by OPM 


UPPLY houses furnishing materials 
and equipment to the petroleum 
industry are assigned a Preference Rat- 
ing of A-8 on their orders of specified 
quantities of materials by Preference 
Rating Order No. P-83 issued Decem- 
ber 8, 1941, by the Priorities Division. 
This order has the effect of classify- 
ing materials needs of the petroleum 
industry as defense requirements, inas- 
much as orders for materials to be used 
in the production, refining, transpor- 
tation, or marketing of petroleum are 
given a defense rating. Production, as 
defined in the order, includes discov- 
ery, development, and depletion of 
petroleum pools. Marketing covers the 
operation of facilities for the distribu- 
tion of petroleum products, not in- 
cluding natural gas, to service stations 
or to consumers, including service sta- 
tions, substations, bulk plants, ware- 
houses, and wholesale depots. 


Preference Rating Order No. P-83 
gives priority assistance in supplying 
needs of the entire petroleum industry 
for materials and equipment, because 
the industry is so organized that the 
supply houses can be called upon to 


provide a perpetual inventory of the 
materials needs of the industry. 

The order covers supply houses as 
that term is generally accepted in the 
industry, and may also cover tool or 
equipment manufacturers exclusively 
engaged in supplying materials to the 
petroleum industry. Before being en- 
titled to use of a preference rating 
under the order, a supply house or 
manufacturer must execute an accept- 
ance of the terms of the order and 
must also provide information as to 
previous shipments, inventories, and re- 
quirements of the materials for which 
a preference rating is assigned. A spe- 
cial form, PD-82(a), has been pre- 
pared for this purpose. 

No supply house may make deliver- 
ies of materials obtained by application 
of the preference rating assigned to it 
except under purchase orders or con- 
tracts which themselves bear a prefer- 
ence rating. Supplemental orders will 
be issued by the Priorities Division 
granting a general rating to specified 
orders for the materials sold through 
supply houses, so that deliveries of 
materials will not be held up pending 
submission of individual applications 





OFFICE OF PRODUCTION MANAGEMENT 


Priorities Division 
PREFERENCE RATING ORDER NO. P-83 


for priority assistance by each firm in 
the petroleum industry. 

Manufacturers delivering materials 
to the supply houses will be given an 
opportunity to obtain a rating cover- 
ing their needs for materials over a 
three-month period under the recently 
announced Production Requirements 
Plan. 

The order covers materials to be 
used in the discovery and development 
of new oil wells, in addition to mate- 
rials for maintenance and operation, 
thus providing for continuous develop- 
ment of the nation’s petroleum re- 
sources. Such continuous development 
is necessary to avoid a drain on exist- 
ing wells, which would reduce their 
natural pressure and might require in- 
stallation of pumping equipment. It is 
believed that in the long run continu- 
ous development of new wells will re- 
quire a smaller quantity of strategic 
materials for production equipment 
than would a more intensive produc- 
tion from existing wells. 


All communications referring to this 
order should be addressed to the Petro- 
leum Coérdinator, Washington, D. C. 


Material Stocked by Supply Houses for Distribution to the Petroleum Industry 


To: (name of supply house) :_____- 





Addie — 





___ Serial No. os 


PREFERENCE RATING ORDER. For the purpose of facilitating the acquisition of Material to be held for distribution to Persons engaged in the 


Production, Transportation, Refining, and Marketing of Petroleum, a preference rating is hereby assigned to deliveries to the above-named Supply House 
and to deliveries to its Suppliers, upon the following terms: 


(a) DEFINITIONS. 


(1) “Supply House” means the specific person to whom this Order is 


addressed above. 


(2) “Petroleum” means petroleum, petroleum products, and associ- 
ated hydrocarbons including but not limited to natural gas. 


sumers, including without limitation service stations, substations, 


bulk plants, warehouses, and wholesale depots. 


(7) “Sub-Supplier” means any person with whom a contract or pur- 


chase order has been placed for delivery: 
(i) To a Supply House, of Material which has been specifically 
authorized for rating on Form PD-82 (a). 





(3) “Production” means the discovery, development, and depletion (ii) To another Sub-Supplier, of Material which will be physi- 
of petroleum pools, including without limitation the operation cally or chemically incorporated into Material to be deliv 
of cycling plants and plants for the extraction of natural gaso- ered to a Supply House under a rating authorized pursuant 
line and associated hydrocarbons. to this Order. 

(8) “Material” means any commodity, equipment, accessories, parts, 


(4) “Refining” means the operation of a plant or plants, other than , . 
assemblies or products of any kind. 


those specified in subparagraph (3), for the production of finished 
or unfinished petroleum products (including but not limited to 


(b) ASSIGNMENT OF PREFERENCE RATING. Preference Rating A-8 is here- 
hydrocarbon oils or gases). 


by assigned: 

(1) to deliveries to the Supply House of those quantities of Material 
and terminal storage facilities and the operation of all pipe lines which may be specifically authorized for rating on Form PD- 
and gathering systems for the transportation of petroleum from 82(a) by the Director of Priorities, and 
facilities where petroleum is first gauged to any refining or local (2) to deliveries to any Sub-Supplier, of Material which will be physi- 
distribution facility and from any refining facility to any market- cally or chemically incorporated into Material to be delivered to 
ing or local distribution facility, except that in no case shall trans- the Supply House under a rating authorized pursuant to this 
portation include distribution of natural gas by means of local Order. 
distribution facilities. 


(5) “Transportation” means the operation of all petroleum terminal 


(c) Persons ENTITLED To APPLY PREFERENCE Ratincs. The Preference 
Rating hereby assigned may be applied, in the manner and to the extent 
hereby authorized by: 


(6) “Marketing” means the operation of all facilities, other than those 
specified in subparagraph (5), for the distribution of petroleum 


products (not including natural gas) to service stations or to con- (Continued on Page 122) 
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(1) the Supply House, and 


(2) any Sub-Supplier who has been furnished with a signed copy of 
this order in the manner specified in paragraph (e). 
(d) RESTRICTIONS ON USE oF RATING. 


(1) Restrictions on Supply House. The Supply House may apply the 
preference rating only to those quantities and kinds of Material 
specifically authorized for rating by the Director of Priorities on 
Form PD-82 (a). 


(2) Restrictions on Sub-Supplier. No Sub-Supplier may apply said 
rating: 

(i) unless the Material to be delivered to him is itself required 
to enable him to make a rated delivery to the Supply House 
or to another Sub-Supplier; provided, that no delivery of 
Material to such Sub-Supplier shall be deemed to be required 
unless the Sub-Supplier cannot make his rated deliveries and 
still retain a minimum practicable working inventory; 


(ii) to obtain deliveries greater in quantity or on dates earlier 
than required for the delivery on schedule of the Material 
rated under this Order; 

(iii) to obtain deliveries of Material which will not be physically 

or chemically incorporated into Material the delivery of 

which to the Supply House has been authorized for rating 

on Form PD-82 (a). 

(e) APPLICATION OF PREFERENCE RATING. The Supply House or any Sub- 

Supplier in order to apply the Preference Rating to deliveries to him must: 


(1) sign the Acceptance at the end of a copy of this Order, detach it 
and file such signed Acceptance with the Director of Priorities; 
provided, that after one such Acceptance of Preference Rating 
Order No. P-83 shall have been duly filed as herein provided, no 
additional Acceptance need be filed for subsequent applications of 
said Order, whether such subsequent applications shall be of an 
Order bearing the same or different Serial Number from the 
Order accepted; and 


(2) furnish one copy of Preference Rating Order No. P-83, together 
with an unsigned form of acceptance thereof, to each of his Sub- 
Suppliers with whom he has placed a contract or purchase order 
for material to the delivery of which he elects to apply the prefer- 
ence rating hereby assigned. After one such copy of said Order, 
regardless of Serial Number, has been furnished to a particular 
Sub-Supplier, no additional copy of said Order need be furnished 
to that Sub-Supplier to cover any subsequent applications of the 
preference rating hereby assigned. 


(3 


~ 


The Supply House and each Sub-Supplier, in order to apply the 
Preference Rating hereby assigned to deliveries to him, must en- 
dorse the following statement on the original and on all copies of 
each Purchase Order or Contract for Materials authorized for rat- 
ing on Form PD-82(a), or to be physically or chemically incor- 
porated into such material: 

“Preference Rating A-8. Purchase Order for material pursuant 
to Preference Rating Order No. P-83, Serial No. » with 
which I am familiar.” 

The endorsement shall be manually signed by an authorized offi- 
cial of the Supply House or Sub-Supplier and the original, or a 
copy of the Purchase Order shall be delivered to the seller of such 
material. Such endorsement shall constitute a certification to the 
Office of Production Management that the Supply House or Sub- 
Supplier is entitled to apply the rating to such delivery pursuant 
to this Order. Such Purchase Order or Contract shall not include 





any material, the delivery of which is not rated pursuant to this 
Order. 


A Sub-Supplier who has been furnished with a copy of Preference 
Rating Order No. P-83, by two or more Supply Houses, or Sub- 
Suppliers, and who has received from such Supply House or Sub- 
Suppliers, endorsed Purchase Orders or Contracts for material 
rated pursuant to this Order, may include in a single Purchase 
Order or Contract, any part, or all, of the material which he re- 
quires to make his rated deliveries to such Supply Houses or Sub- 
Suppliers, but must specify in the endorsement on such single 
Purchase Order, all of the serial numbers contained in the Pur- 
chase Orders which have been so received by him and to fill which 
he is applying the Preference Rating. 


(4 


~~ 


(5) The Preference Rating hereby assigned may be applied only to 
written purchase orders or contracts. 


(f) RESTRICTIONS ON DELIVERIES BY SUPPLY HowusEs. No Supply House 
may make deliveries of material obtained by application of the Preference 
Rating hereby assigned except under Purchase Orders or Contracts bearing 
a preference rating assigned by the Director of Priorities. 


(g) Recorps. In addition to the records required to be kept under Priori- 
ties Regulation No. 1, the Supply House, and each Sub-Supplier placing or 
receiving any purchase order or contract rated hereunder, shall each retain, 
for a period of two years, for inspection by representatives of the Office of 
Production Management, endorsed copies of all such Purchase Orders or 
Contracts, whether accepted or rejected, segregated from all other Purchase 
Orders or Contracts, or filed in such manner that they can be readily segre- 
gated for such inspection. 


(h) COMMUNICATIONS TO OFFICE OF PETROLEUM CO-ORDINATOR. Accept- 
ances of this Order, all reports required to be filed hereunder, and all com- 
munications concerning this Order, shall, unless otherwise directed, be 
addressed to: 


“Office of Petroleum Co-ordinator, Washington, D.C. Ref.: P-83” 


(i) Viotations. Any Person who willfully violates any provision of this 
Order or who by any act or omission falsifies records to be kept or informa- 
tion to be furnished pursuant to this Order may be prohibited from receiv- 
ing further deliveries of any Material subject to allocation, and such further 
action may be taken as is deemed appropriate, including a recommendation 
for prosecution under Section 35(A) of the Criminal Code (18 U.S.C. 80). 


(j) REVOCATION OR AMENDMENT. This Order may be revoked or amended 
at any time as to the Supply House or any Sub-Supplier. In the event of 
revocation, deliveries already rated pursuant to this Order shall be com- 
pleted in accordance with said rating, unless the rating has been specifically 
revoked with respect thereto. No additional applications of the rating to 
other deliveries shall thereafter be made by the Supply House or Sub- 
Supplier affected by such revocation. 


(k) AppLicaBILIty oF Priorit1es REGULATION No. 1. This Order and all 
transactions affected thereby are subject to the provisions of Priorities 
Regulation No. 1, as amended from time to time, except to the extent that 
any provisions hereof may be inconsistent therewith, in which case the pro- 
visions of this Order shall govern. 


(1) Errective Date. This Order shall take effect on the date specified in 
the heading hereof, and shall continue in effect until revoked. 


(P. D. Reg. 1, Aug. 27, 1941, 6 F. R. 4489; O. P. M. Reg. 3 Amended, 
Sept. 2, 1941, 6 F. R. 4865; E. O. 8629, Jan. 7, 1941, 6 F. R. 191; E. O. 
8875, Aug. 28, 1941, 6 F. R. 4483; sec. 2(a), Public No. 671, 76th Con- 
gress, Third Session, as amended by Public No. 89, 77th Congress, First 
Session; sec. 9, Public No. 783, 76th Congress, Third Session. ) 


Issued this 8th day of December, 1941. 





ACCEPTANCE OF PREFERENCE RATING ORDER NO. P-83 


To (name of supply house) : 





Address 





Serial No Date 











To be detached from the foregoing Order, signed by an authorized official of the Supply Hous2 or Sub-Supplier, and returned to the Office of Petroleum 
Coordinator, Washington, D. C., before the Supply House or Sub-Supplier applies the preference rating assigned by the foregoing Order. 

The Supply House or Sub-Supplier should execute only the Acceptance which he returned to the Office of Petroleum Coérdinator. He should not 
execute the Acceptance attached to the copies of the Order which he furnishes to other persons when he first applies the preference rating. 

[Before signing this Acceptance, read carefully Section (c), (d), (e), and (f) of the foregoing Order. ] 

The Supply House or Sub-Supplier named below hereby accepts Preference Rating Order No. P-83 and certifies to the Director of Priorities of the 
Office of Production Management that he is entitled to apply the preference rating assigned in said Order in accordance with its terms. 


Dated this day of __ ; 24... 








By. 


Legal Name of Supply House or Sub-Supplier 





Name and Title of Authorized Individual 


[Section 35 (a) of the Criminal Code, 18 U.S.C. 80, makes it a criminal offense to make a false statement of representation to any Department or 


Agency of the United States as to any matter within its jurisdiction. ] 


The Supply House may obtain additional copies of Preference Rating Order No. P-83 from the Office of Petroleum Coédrdinator, Washington D. C. 
Sub-Suppliers may not obtain such copies from the Office of Petroleum Codrdinator, but should procure them from the Supply House. This Order cannot 


be reproduced by either the Supply House or the Sub-Supplier. 
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Use of Dynamite Saves Time and Money 
in Refinery Construction | 


Development Engineer, Hancock Oil Company of California 


HERE has always been a con- 

siderable amount of prejudice 
against blasting in and around an oper- 
ating refinery. The writer has not had 
this prejudice because of several years 
of previous mining experience involv- 
ing daily use of explosives. In recent 
years, it has been possible on several 
occasions to expedite difficult jobs of 
demolition and excavation by employ- 
ing this experience. 

As a part of the work involved in 
the recent installation of a new tube 
heater, it was necessary to remove two 
blocks of reinforced concrete, each 11 
ft. by 24 ft. by 5 ft. and, therefore, 
containing about 50 cu. yards each. In 
addition, one smaller tower foundation 
of about 7 yards was scheduled for 
removal. 

To remove these foundations in the 
conventional manner, by employing 
jackhammers and hand labor, was con- 
servatively estimated to cost $1200. 
This figure may seem excessive to some 
but it must be remembered that the 
blocks were 5 ft. thick, which would 
necessitate simply spalling off the con- 
crete in rather small pieces. Further, 
each piece would have to be removed 
by hand as it was broken off by the 
hammer so that the hammer operator 
would have a new surface upon which 
to continue drilling. Elapsed time to 
finish the job was estimated to be 12 
days. This time could not be allotted 


ly RG, Lull 


and the estimated cost was distressingly 
high. 

In order to conserve both time and 
money it was decided to blast the 
concrete. It was stipulated that there 





Drilling shot holes in preparation for 
blasting 





was to be no shutdown of the plant 
for the blasting operation. A man of 
extensive experience in this class of 
work was requisitioned from one of 


i 
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the leading powder companies. This 
man visited the job and laid out 24 
holes in each of the large blocks and 
directed that they be drilled to a depth 
of 3 ft. The actual drilling was accom- 
plished with two jackhammers and a 
total of 24 man-hours at a cost of 
$28.00. Laborers to make excavations 
and prepare safety measures totaled 10 
man-hours or $7.50. 

The powder man required only 244 
hours to load the holes with 30 lb. of 
40 percent dynamite. After loading 
the holes the foundations were covered 
with 3-in. planks, then a layer of tank 
plate and, finally, 8 by 8 timbers. 
Much anxiety was evidenced by still- 
men on duty and others over the pos- 
sible disastrous results of the blasts. 
This anxiety, however, was unwar- 
ranted for, on the first shot—one com- 
plete foundation—the covering hardly 
raised. The second, which had not been 
cleared so completely from surround- 
ing earth, raised about 3 ft. None of 
the rock flew into the air. 

Upon removing the covering, the 
concrete was found to be broken up 
completely and uniformly into pieces, 
the larger of which were about 2 ft. 
by 3 ft. by 2 ft., all of which were 
easily handled by a clamshell. 


The total cost of the preparation 
and blasting was $75.00 with about an 
equal amount for removing the rubble 
and loading it into trucks with the 
clamshell crane. The comparison be- 
tween this sum and the cost of doing 
the job by hand is too obvious to re- 
quire emphasis. 

One of the lessons learned from the 
condition of the rubble was that used 
sucker rod does not make a proper re- 
inforcing steel for concrete. These 
foundations had been installed more 
than seven years ago and some of the 
heavier pieces slid off the rod as the 
clamshell took hold of the adjacent 
piece. This is ample proof that an in- 
sufficient bond existed between the 
steel and the concrete. 


—— ek 





General appearance of the demol- 
ished blocks after the blasts 
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HAD A HEAD START ON THE 
LAST QUARTER - CENTURY 


The oil and gas industry grew to full maturity in the last 
25 years. Yet, it was the previous quarter-century that 
made the last one so successful. 


Pioneers—like Spang & Company—had a head start on 
the Machine Age. Their efforts, based on years of hard- 
won knowledge, resulted in a ready supply of fuel and 
lubricants when the automobile, the machine tool and the 
airplane came along. 


Today—with ever greater demands being placed on the 
industry—Spang Cable Tools are playing their part. And 
playing it well, because over 50 years of experience have 
made these ‘“‘High Standard” Cable Tools completely effi- 
cient, strictly reliable, truly economical. 


SPANG & COMPANY, Butler, Pa. 
_~~=-=:—C 7 
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Filters are Used to Remove 


Oil From Boiler Water 


ONDENSED exhaust steam from 
reciprocating engines and pumps 
is frequently wasted because it is con- 
taminated by oil or grease. Oily con- 
densate, if used for boiler feeding, is 
frequently the cause of serious operat- 
ing troubles, including: (1) foaming 
and priming; (2) overheating of boiler 
tubes, and (3) corrosion. 

That oil contamination may cause 
priming and foaming is indicated by 
the following analysis of a deposit 
from the steam space of a boiler: 





Analysis of scale from steam space 
of boiler 

Percent 
eee Le 
or 
II dias cohccativansieniaiinel 8.2 
Calcium carbonate __.__.... 62.8 
Magnesium carbonate_.....___. 4.4 
99.4 











Oil is also carried over with sludge 
from the boiler water into the turbines 
and, becoming cooler as a result of the 
steam doing work, congeals and acts as 
a binder for other substances brought 
over by priming. The following an- 
alysis is representative of such a de- 


posit: 








Analysis of scale deposited by 
steam in turbine 
Percent 
ners . 24.88 
REST es _ 13.80 
Iron and alumina ____. _ 6.19 
Calcium sulphate 0.03 
Calcium carbonate _. _ 55.10 
100.00 











Oil that exists in emulsion or a fine 
state of division must be coagulated 
prior to removal by filtration, and for 
this aluminum sulphate and caustic 
soda are used. Before entering the fil- 
ters the condensate is given a treat- 
ment of approximately one grain of 


P 251. 





Marine filter installations typical of oil-removal equipment in boiler plants 





aluminum sulphate and 2 grain of 
caustic soda per gal. The resultant 
aluminum hydrate precipitate forms a 
flock that coagulates the finely divided 
oil particles, thus holding the oil on 
the surface of the filter bed. 


Operation 


The operation of the filter is very 
simple. The contaminated water enters 
the filter at the top and leaves from 
the lower connection. The entering 
water passes through the adjustable 
orifice, which causes sufficient resist- 
ance to shunt a small proportional 
amount of water through the coagu- 
lant tank, wherein it becomes satu- 
rated with alum and delivers alum to 
the filter side of the orifice at a rate 
proportional to the rate of flow through 
the adjustable orifice. When using suf- 
ficient coagulant, the filter bed retains 
the suspended matter at its surface and 
permits only a crystal-clear water to 
pass through. When the pressure loss 
through the filter bed becomes exces- 
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sive, the filter should be cut out of 
service and back-washed. 


“Rule of Thumb" Test for Oil 


A helpful preliminary test for the 
determination of oil in boiler feedwater 
can be conducted by anyone. Just take 
an ordinary clean test tube, fill it to a 
depth of about 2 in. with the feed- 
water to be tested, and shake it in your 
hand for a few minutes with your 
thumb over the test-tube opening. If 
at the end of a short period of shaking 
there is an accumulation of oil globules 
on the surface of the water you can 
be almost positive that there is oil and 
plenty of it in the feedwater. If at the 
end of the shaking period there is no 
evidence of globules at all, you can be 
fairly sure that the amount of oil in 
the feedwater is quite small. 

The above information was made 
available through the courtesy of 
Cochrane Corporation, 17th and Alle- 
gheny Avenue, Philadelphia, Pennsyl- 


vania. 
—— vr — 
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When you buy a wire rope with a purple strand = pyeee oupam 


running through it, you get the strongest, toughest ) -SE7 


by Mulls Y 
i ws 
, bh % 


é, U“y/ , 


steel used in commercial ropes—Improved Plow. 


Then, when you specify that this rope be Form- 












set (pre-formed) you get a rope that’s easy to 
handle, requires no seizing, won't wicker, spools 
better, is more resistant to bending fatigue. 
Extra strength plus easy handling make a 
combination that can’t be beat for the hard- 


running jobs. Next time you buy... how about it? 


— BETHLEHEM STEEL COMPANY 
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Trends in Rotary Drilling Machinery 
and Equipment” 


x> Hydraulic drives, individual engines powering the rotary table, higher rotating 
speeds, and increased attention to lubrication are among the advances made 
in the last 15 or 20 years 


HEN your president, Mr. 
Brantly, requested me to pre- 
pare and read to you a discourse on 
“Trends in Rotary Drilling Machinery 
and Equipment,” the immediate reac- 
tion was that such a procedure would 
largely fall in the category of “‘carry- 
ing coals to Newcastle.” Most of the 
drilling in this country is done by you 
contractors rather than by company 
tools, and you contractors may, there- 
fore, be considered to be the ones who 
make the trends and to know so much 
about them that it will be difficult to 
include in this paper a great deal of 
information that is new to you. 
Webster’s dictionary defines the 
word trend as meaning figuratively 
“to drift,” which gives the writer the 
desired latitude and permits him to 
drift back into the past, through the 
present, and into the future. It is com- 
mon, in all walks and phases of life, 
for us to take our present blessings too 
much for granted without giving 
enough thought to how our daily ex- 
periences, painful as they may seem to 
be, can be utilized to further improve 
our situation in the future. Occasional 
reminiscing is often very beneficial in 
calling to our minds the mistakes we 
made in the past and in increasing our 
appreciation of the improved condi- 
tions under which we are working at 
the present, as well as enlightening us 
concerning even greater efficiency and 
productiveness in the future. 


A Glance at the Past 


Let us, therefore, begin by going 
back 15 or 20 years and taking a look 
at the equipment with which wells 
were drilled by the rotary method at 
that time. Mud pumps were merely 
cold water pumps modified but very 
little to fit them for the severe service 
of handling viscous abrasive fluids in 
large volumes, which required the 
pumps to operate at speeds and pres- 
sures much in excess of those for which 
they were designed. Mud pits were 
small and inadequate to permit settling 
of the cuttings and sand. Most of you 





*Paper presented before American Association of 
Oilwell Drilling Contractors at Dallas, Texas, Novem- 
ber 14, 1941. 


by ohn WV _ 


Equipment Engineers, Inc., Dallas, Texas 





JOHN M. SHIMER 


received his degree in engineering from Lafay- 
ette College in 1914—From 1914 to 1920 he 
was engaged in air compressor and steam tur- 
bine work—In 1920 he became general super- 
intendent of the Wilson Snyder Manufacturing 
Company, Braddock, Pennsylvania, and in 1923 
assumed, in addition, the duties of chief engi- 
neer—When Wilson Snyder and Oil Well Sup- 
ply Company merged in 1929 he became vice- 
president in charge of engineering of the latter, 
which position he held until May 1, 1941—He 
is now vice-president of Equipment Engineers, 
Inc. 





can remember when it was necessary to 
overhaul the mud pump every tour. 
Pump liners were made of pipe and rods 
of cold rolled steel. Pistons and valves 
and seats were of designs and materials 
suitable only for clear cold water at 
relatively low pressures. 

The steam engines were of open 
frame construction with babbitted 
bearings and inadequate lubrication. 
These engines were geared to the hoist 
drums with such high speed ratios that 
the engine speed was excessive with the 
result that much down time and large 
repair costs were charged against this 
part of the rig. 

The hoists were of the post type and 
were moved from location to location, 
piece by piece, and rigged-up between 
head board and sill with very question- 
able alignment of bearings, shafts, and 
sprockets. The sprocket teeth were 
rough cast and the chains were inaccu- 
rate as to pitch and roller alignment. 
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The rotary tables were made of cast 
iron with open gearing and the table 
and pinion-shaft bearings were totally 
inadequate for the service. 

The swivels, blocks, wire lines, rotary 
hose, drill pipe, tool joints, mud line 
valves, and fittings were also of in- 
adequate design and materials, with the 
result that a very large part of the total 
time on a well was spent in making re- 
pairs, to say nothing of the cost of the 
replacement parts. It is probably true 
that the technique of making hole 
with rotary machinery advanced much 
faster than improvements to the equip- 
ment during the period about which we 
are speaking and it is also true that 
during this period the depth of the 
wells being drilled was increasing 
rapidly. Nevertheless, a considerable 
part of the expense and waste was due 
to the lack of care of the equipment by 
the drilling crews and the contractors. 
The “run her till she breaks and then 
we'll get a new one” practice cost the 
industry great sums of money and filled 
many a slush pit with scrap iron pre- 
maturely. This apparent ambition of 
the drilling crews to tear up the equip- 
ment regardless of cost or of hole made, 
caused so much waste that no industry 
but oil could have survived on a like 
basis. Even today, trained engineers and 
mechanics from other industries shud- 
der at the abuse and lack of care given 
the machinery of a rotary rig when 
they first set foot on the derrick floor. 
It is true that conditions are vastly bet- 
ter than they once were in this respect 
but much reduction in cost and elimi- 
nation of waste is still possible. If even 
only a small percentage of this audi- 
ence does some additional constructive 
thinking along the line of improved 
care and maintenance of rotary ma- 
chinery, the time required for this look 
into the past will have been well spent. 
Progress Has Been Great 

Rotary drilling machinery has come 
a long way in the last 15 or 20 years. 
We now have anti-friction bearings 
effectively sealed against foreign mat- 
ter, oil-bath lubrication, totally en- 
closed working parts, unitized hoist 
construction that permanently pre- 
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serves bearing, shaft, and sprocket 
alignment, and many other features 
that require precision manufacture and 
reduce maintenance costs. 

Mud pumps are now made extra 
large and extra strong. The wearing 
parts are of super-hard, abrasion-resist- 
ing materials. It is not unusual to drill 
50,000 ft. of hole with one set of pump 
liners and 10,000 ft. without so much 
as changing valve inserts. All this in 
spite of working pressures and volumes 
being at least three times those of 20 
years ago. The steam ends of large 
modern steam pumps are capable of 
developing from 700 to 1000 indicated 
hp. when operating at piston speeds of 
approximately 165 ft. per min. (50 
r.p.m., 20 in. stroke) and with 350- 
lb. boiler pressure. The introduction of 
the piston valve steam end to replace 
the old D-slide valve made possible the 
use of present-day high steam pressures 
and superheated steam and the great 
increase in the working capacity of the 
entire pump as well. The mud pump is 
the heart of the rig and it has been 
proved repeatedly that rate of penetra- 
tion is determined largely by the work- 
ing capacity of the pump. Power-driven 
pumps requiring an input exceeding 
400 hp. to operate them to capacity are 
not uncommon. It pays to use a pump 
sufficiently large for the work and to 
keep it in the best of repair. 

Next in importance to the mud 
pump is probably the hoisting engine. 
Modern steam engines are all of the 
twin type and of highest grade con- 
struction and materials. Anti-friction 


bearings, oil-bath lubrication, counter- . 


balanced cranks, alloy-steel shafts, etc., 
are almost universally used, making for 
low maintenance costs and reliable per- 
formance. Many of these engines drill 
100,000 ft. of hole and more without 
one cent of operating expense or one 
hour of down time. The larger sizes 
will develop 2000 indicated hp. at 
moderate piston and rotative speeds 
when connected to a 350-lb. steam 
pressure boiler plant. 


In recent years internal-combustion 
engine power has made a prominent 
place for itself on rotary drilling rigs, 
especially for depths of 8000 ft. and 
less. Although there are a few power 
plants of this type, which include elec- 
tric generators and motors arranged to 
form an electrical transmission system, 
most of the internal-combustion engine 
drives are connected to the mechanical 
type of transmission incorporating 
friction clutches and V-belt or chain 
drives for compounding the engines to 
drive the hoist. From the inception of 
the spark plug rig, the amount of pow- 
er available for hoisting, has been pro- 
portionately less in all sizes than that 
demanded of steam rigs. The largest 
internal-combustion engine rigs of to- 
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day do not exceed 1000-hp. output 
available for hoisting and consist of 
three engines that are connected by a 
compounding arrangement to drive the 
jackshaft of the hoist. The compound- 
ing arrangement permits of using two 
of the engines for driving the mud 
pumps and one for rotary table drive 
while drilling. It has been somewhat of 
a puzzle to the writer that the much 
smaller hoisting power of internal-com- 
bustion rigs has been found so satis- 
factory compared with the much great- 
er power of engines demanded by oper- 
ators of steam rigs of comparable drill- 
ing capacity. This possibly may be ex- 
plained by the fact that in no case is 
the full capacity of the steam engine 
used or by the fact that it is not the 
practice to hold a stop watch on the 
spark plug rig crew when making a 
round trip in an effort to save the last 
split second of time. It is believed by 
the writer that much hoisting ma- 
chinery has been torn up and worn out 
prematurely by the use of oversize 
steam engines. This type of abuse is 
automatically eliminated in the in- 
ternal-combustion engine rig by the 
torque characteristics of the engines 
and by the fact that engines of larger 
capacity than about 350 hp. each are 
not sufficiently portable for oil-field 
work. 


Recently a few installations have 
been made in which hydraulic couplings 
have been attached to the engines to 
provide an hydraulic cushion to re- 
lieve the engine crankshaft of shock 
loads caused by clutch operation and 
remove the destructive effects of tor- 
sional vibration. Hydraulic couplings 
do not increase the torque available. 
This device is not to be confused with 
the hydraulic torque converter, which 
consists essentially of a centrifugal 
pump and an hydraulic turbine, has 
the same dampening characteristics as 
to shock and torsional vibration as the 
hydraulic coupling, and in addition has 
the big advantage of torque multiplica- 
tion. When the torque converter is used 
with the hoisting engine it acts as a 
variable speed transmission that auto- 
matically decreases the output speed as 
the hoisting load is applied. This char- 
acteristic is obviously ideal for hoisting 
service on a drilling rig. Unfortunate- 
ly, however, large capacity torque con- 
verters have not yet been made avail- 
able, the largest at present being capa- 
ble of absorbing only about 350 hp. 
This condition will probably be over- 
come and larger units built after the 
defense program has been completed. 


Independent Table Drive 


Probably the most outstanding im- 
provement in rotary rigs in the last few 
years is the independent drive to the 
rotary table in which a separate prime 


mover is used instead of the hoisting 
engine. This type of drive was first 
used on steam rigs where there are two 
types, one being the unit type in which 
rotary table, gear box, and twin verti- 
cal engine with flexible coupling con- 
nections are mounted on a skid frame 
and placed on the derrick floor in a 
position where there will be the least 
interference when bringing in, racking, 
and laying down the drill pipe. Another 
type of independent table drive on 
steam rigs consists of placing the twin 
steam engine below the derrick floor 
in the cellar when sufficient space is 
available and driving from the engine 
to the rotary pinionshaft by chain. In 
both types the steam engine has a re- 
mote throttle control and reverse 
located at the driller’s position. 


High Rotary Speeds 


Rotary table speeds of 500 r.p.m. 
and higher are uncommon in the Mid- 
Continent area but are used quite gen- 
erally in the deep wells in California. 
This type of service is very severe 
especially when taking into considera- 
tion that the horsepower requirements 
usually are calculated to be 1 hp. per 
revolution per minute or 500 hp. at 
500 r.p.m. This figure obviously repre- 
sents high torque combined with high 
bearing speeds and calls for rugged, 
precision built rotary tables adequately 
lubricated, perfectly balanced, and 
made of the very best materials. The 
modern rotary table represents prob- 
ably the greatest advance in drilling 
machinery design. Having anti-friction 
bearings throughout, spiral bevel, accu- 
rately cut, surface hardened gearing, 
and complete oil-bath lubrication, it 
performs the most difficult job on the 
rig with a minimum of maintenance 
cost. It is not inconceivable that be- 
fore long, table speeds of 1000 r.p.m. 
may become quite common. 


Driving the rotary table with a 
separate engine adds a small amount to 
the first cost of the rig but this is 
soon paid for out of savings in oper- 
ating expense. Using a 2000-hp. hoist- 
ing engine, operating at high speed to 
drive a rotary table, which on the 
average requires less than 500 hp. dur- 
ing all the time the bit is on bottom, 
obviously causes undue wear and tear 
on the larger engine and on the chain 
drives, which likewise are operating at 
excessive speeds. No engine is efficient 
at quarter load and there is, therefore, 
a considerable power loss and excess 
fuel consumption, 


A separate engine for turning the 
rotary table makes possible the taking 
of an upward strain on the drill pipe 
with the hoisting engine while rotating 
and thereby drilling upward through 
cavings that may have fallen in above 
the bit and which otherwise might 
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cause stuck drill pipe and a fishing 
job. Likewise the breaking-out of the 
drill pipe while coming out of the hole 
is facilitated as there is no rotary 
clutch to operate. 

The quiet operation of the inde- 
pendently driven rotary table, espe- 
cially of the direct drive type, affords 
the driller a much more accurate con- 
ception of the condition of the bit, the 
effect of the weight on the bit and the 
proper speed for fastest penetration in 
each type of formation. Of great im- 
portance is the elimination of personal 
fatigue caused by excessive noise that 
reduces the alertness of the driller to- 
ward the end of a tour. It is believed 
that a considerable proportion of all 
fishing jobs can be traced to noises on 
the derrick floor that have dulled the 
driller’s sensitiveness to changes in drill 
pipe and bit operation. Manufacturing 
industries have benefited greatly by 
the scientific study of human fatigue 
so why cannot the drilling industry do 
likewise? 

It is now possible to obtain for 
spark plug rigs a separate engine drive 
to the rotary table that includes an 
hydraulic torque converter mounted on 
the engine. This hook-up permits the 
driller to control his table speed by 
means of a remote engine throttle con- 
trol placed at the driller’s position and 
eliminates the engine clutch, together 
with all possibility of stalling the en- 
gine. The hydraulic cushioning effect 
of the torque converter relieves the 
engine of all drill-pipe shocks and if 
excessive weight is put on the bit, the 
table merely slows down until this ex-, 
cessive weight is drilled off. 


Severe Service on Swivels 


Because of deeper wells with their 
heavier strings of drill pipe, rotating 
generally at much high speeds even 
with drag bits, the swivels on rotary 
rigs are put to severe service. The 
main thrust bearing must support a 
load of 100 to 150 tons while rotating 
at speeds of 500 r.p.m. and higher. In 
anti-friction bearings the load carrying 
capacity increases as the diameter and 
number of rollers or balls, but beyond 
a certain point the peripheral speed of 
these elements causes a reduction in 
load carrying capacity so that now we 
see the modern swivels made as com- 
pact as possible especially as to bearing 
diameter as against the exceedingly 
large diameter swivels of a few years 
ago, some of which required more than 
a barrel of oil to fill them. There seems 
to be considerable “hokum” in the rat- 
ing of swivels as to their load carrying 
capacity and it is not unusual to see 
300 ton and larger swivels advertised, 
yet you contractors will very often 
buy a certain swivel because you were 
told it had a capacity of 300 tons or 
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more. How many of you have ever had 
such a load on a swivel at least while 
it was rotating? Any anti-friction 
bearing has a stationary crushing load 
capacity many times that of its useful 
wearing life when running at normal 
speeds and loads. The important ques- 
tion is how long will the swivel stay 
in service at normal drilling speeds and 
loads, not how much dead load will it 
carry. 


Rotary Hoists Unitized 


The unitizing of rotary hoists has 
done much to reduce rigging-up and 
moving costs. Cut-tooth sprockets and 
oil-bath lubrication of chains have re- 
duced noise and maintenance costs. Im- 
proved jaw clutches have reduced 
shock loads and improved water-cooled 
brakes have lightened the driller’s work 
materially. Shaft and drum sizes have 
been greatly increased but the largest 
hoists of today are exceedingly heavy 
and bulky. Isn’t it possible that the 
pendulum has swung too far in the 
direction of hoists that are too heavy? 
Doesn’t it seem rather ridiculous to 
buy a hoist that weighs 60,000 Ib., 
costs $20,000, and greatly exceeds all 
legal highway limits as to dimensions 
and then only be able to load the larg- 
est drilling line practicable to a single 
line pull of about 30,000 Ib. if long 
life is to be obtained? This extreme has 
been brought about by the mad desire 
to make faster round trips and is defi- 
nitely related to the demand for the 
large hoisting prime movers mentioned 
earlier. Under the average conditions 
over the entire country the bit is on 
the bottom about 80 percent of the 
time, leaving 20 percent for round 
trips, changing bits, repairs to ma- 
chinery, etc. If the round trip time 
could be reduced as much as 25 percent 
the saving would be only 5 percent of 
the total time and this is not enough 
to pay the extra first cost of the larger 
prime movers and hoists, the additional 
wear and tear on the drilling equip- 
ment and wire lines, and the excess 
power consumption. This practice is a 
clear case of “haste makes waste.” 


The Economic Problem 


The time allotted to our subject 
does not permit a detailed discussion of 
the advances made in drilling bits, tool 
joints, rotary hose, weight indicators, 
etc., all of which have contributed 
greatly to the improved drilling tech- 
nique of today. The modern rig in the 
hands of an experienced crew makes the 
drilling of holes 10,000 ft. deep as easy 
and rapid as was the case with 5000- 
ft. holes ten years ago. The cost per 
foot for maintenance and depreciation 
is much less. The first cost of the 
equipment is not proportionately 
higher, yet there is a persistent rumor 


going around that contractors cannot 
make a profit these days. Possibly this 
economic problem can be solved in 
part by each of you answering the fol- 
lowing questions according to his own 
particular situation. 

1. Is your drilling machinery and 
equipment receiving proper care and 
mechanical attention? 

2. Are your rigs depreciating tdo 
rapidly because they are being used for 
work beyond the range of their ca- 
pacity? 

3. Do you actually know what your 
maintenance and depreciation costs 
are? 

4. Are you consistently on the alert 
to improve the operating efficiency of 
your crews and their handling of the 
equipment? 

5. Do you have in your organiza- 
tion technically trained personnel quali- 
fied to detect the mechanical superior- 
ity of one piece of equipment over 
another and to offer constructive sug- 
gestions to equipment manufacturers 
concerning needed improvements? You 
are competing with company tools that 
are backed by such facilities. 


6. Are your rigs well balanced so 
that there is no bottle-neck or weak 
link, which if removed would permit 
the entire rig to operate more effec- 
tively? The old extravagant days when 
a contractor could make a profit by 
his physical strength and endurance 
alone are gone forever. Your business, 
like all others, requires mental effort 
and scientific management if you are 
to survive against competition and 
present-day low prices per foot. All 
you have to offer for sale is the use of 
your drilling equipment and the serv- 
ices of the men who operate it. Can you 
afford to do less then than to look for 
the numerous small leaks, some of 
which have been mentioned above, 
where profits dribble away to losses if 
they are not plugged? 


The Future 


The future will doubtless bring as 
many improvements in drilling ma- 
chinery and equipment as has the past 
and by the same token, wells of 20,000 
ft. in depth may be common in ten 
years or at least when economic condi- 
tions warrant deeper exploration. 
Equipment for this deeper work will 
be relatively more compact, lighter in 
weight, more efficient, and of greater 
precision of manufacture and will re- 
quire more care and more skilled oper- 
ation. The designs will be such as to 
eliminate shock loads that at present 
result largely from careless operation. 
We shall see greater refinements as to 
controls and a closer approach in the 
operation of a drilling rig to that of 
modern manufacturing plants. 


—-—“wree 
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point by point with any others on the market— 
And we are sure you will agree that they are 
the finest explosion-proof motors ever built 

—bar none! 
One of the twenty carefully engineered features 
of these explosion- proof motors is shown above — 


This is the inside of the endbell — note the 


the strongly reinforced cast 
iron construction. 


These endbells are ‘scien- 
tifically reinforced inside and 
out to withstand any likely 
internal explosion, with a 


safety factor of FIVE! 








Compare Louis Allis Explosion-Proof motors j 


extra long closely machined rabbet. fits—and 









































The very first fan-cooled explosion-proof motor 
was originated, developed, patented and pio- 


neered by The Louis Allis Co. 


As the originator — and pioneer —The Louis 
Allis Co. has more actual years of manufac- 
turing and operating experience with this 


type motor than any other manufacturer — 


The present Louis Allis Explosion-Proof motor 
now makes available a new high in electric 
’ motor efficiency, dependa- 
bility, convenience, long life 


—and SAFETY. 


We earnestly solicit your 
inquiry — write for copy 
new twenty page descriptive 


bulletin No. 508E. 
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Topping, cracking, and thermal polymerization furnaces in foreground; main unit in background 
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Views of Continental Oil’s Lake Charles Refinery 


N THIS page are shown views of the Con- 
O tinental Oil Company’s new Lake Charles, 
Louisiana, refinery, additional to those published 
in the November issue of The Petroleum Engi- 
neer in connection with a complete description 
of the plant. The plant is designed to process a 
combination charge of 10,000 bbl. of crude oil 
and 6000 bbl. of 70-lb. PBC (propane-butane- 
casinghead) stock daily. 

Indicative of the rapidity with which the 
scene is changing currently because of the war, 
although this refinery has been in operation only 
a few months, it has already been announced 
that a $375,000 addition will be made to the 
Lake Charles plant to increase the production 
of aviation gasoline. 

Continental Oil Company technologists and 
engineers worked closely withthe M. W. Kellogg 
Company in the design and construction of the 
operating units of the Lake Charles refinery. 


Topping and cracking unit 
exchanger bank 
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Alkylation unit 


Depentanizer (left), partial stabilizer, depropanizer, 
and casinghead stabilizer 
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a and smooth flowing; dependable power onthe 
- very toughest jobs. 


_ There isa size and type Louis Allis induction 


—and rigid multiple in- 
“spection—insures even air 
~ gaps in Louis Allis induction 
type electric motors. 


Dynamically balanced, 
pressure cast one-piece rotors 
insure mechanically bal- 


THE LOUIS ALLIS C€O., 


electric motor for every indus- 
trial requirement. 


Write fora copy of our new 
illustrated catalog No. 701 


We earnestly solicit your in- 
quiry on your very next elec- 
tric motor requirement. 


‘MILWAUKEE, WIS. 
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W. L. Childs addressing meeting of 
drilling contractors 





OR 75 years the supply companies 

and manufacturers of oil-well 
equipment have taken care of your 
needs as drilling contractors. During 
that whole time they have been able to 
serve you, night and day, including 
Sunday. Along about the first of the 
year we saw that we could not do that 
any more unless we became very active 
in getting oil rated as a necessary de- 
fense priority. 

As you probably know, a priorities 
committee representing oil materials 
manufacturers was appointed to go to 
Washington to discuss this matter 
with the Petroleum Coérdinator’s De- 
partment and with the OPM. 

Now, when our committee appeared 
before Donald Nelson—and believe me 
gentlemen, there is a real man, and we 
ought to be glad he heads the OPM be- 
cause he knows what it is all about— 
and approached him with a letter from 
the chairmen of the five districts tell- 
ing what was going to happen unless 
we got supplies and materials, a letter 
from the Petroleum Equipment Sup- 
pliers group, telling them what was go- 
ing to happen unless they got materials, 
Mr. Nelson registered great surprise. It 
seems that the oil companies had 
bragged just a little too much on their 
ability to supply all the oil that would 
be needed in any emergency. That part 
of it they had picked out of some- 
body’s speech! They did not pick out 
the fact that in order for the oil com- 
panies to supply all the oil that would 
be needed there would have to be a lot 
of drilling done; that part was left 
out, so Mr. Nelson said, “My gracious, 
men, this is a terrible surprise to me.” 
He thought all you had to do was to 
turn on the spigot, and the oil would 





*Digest of an address before the American Association 
of Oilwell Drilling Contractors, November 14, 1941. 
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Priorities and the Drilling 


Contractor’ 


by W rs Childs 


Vice-President and General Manager, Reed Roller Bit Company 


flow, flow, and flow, and there would 
not be much necessity for the use of 
steel in producing the extra oil that 
would be needed for this emergency. 
We informed him, of course, that that 
just could not be done. 

So the obtaining of orders has been 
handicapped considerably by the fact 
that the folks in Washington really be- 
lieve that all you have to do is to turn 
the valves on if you want more oil. 
You probably could do that in a few 
sections, but you can’t do it in all sec- 
tions, because there are, I think, 
396,000 wells in the United States and 
there are only about 48,000 that will 
produce, as I understand it, under their 
own head. All the rest are pumpers, and 
those that will produce under their 
own pressure would not produce very 
long if they were opened very wide. 

Now they tell us we must drifl more 


wells with less steel. We will have to. 


figure out exactly how to do that. It 
probably can be done. We were told in 
Fort Worth that there has to be 5 per- 
cent more production with 30 percent 


_ less materials. With such a shortage of 


materials, we naturally supposed there 
would be a curtailment of drilling. At 
Washington they said they wanted 
30,000 wells next year. You can’t cur- 
tail very many materials if you drill 
that many wells! So it looks as though 
we will be pretty busy for quite some 
time. 

The OPM has a job just ahead of 
it. Take just the matter of steel. The 
steel capacity in this country is 86 mil- 
lion tons. When you need more than 
you have what are you going to do? 
Can we open up and let the civilians 
have all the steel? The problem of 
dividing it is done under the priorities 
system. Priorities are an equitable way 
of dividing materials in a manner that 
will give big and little industries, big 
and little purchasers, their fair share. 


And believe me, gentlemen, were it 
not for the priority system there would 
be inconceivable chaos in this country 
right now. Some of us think our trou- 
bles are entirely due to the priorities. 
That is not the trouble, gentlemen. The 
real trouble is a shortage of vital 
materials. 


The Petroleum Coérdinator tells us 
that 30,000 wells should be drilled in 


42; that in order to carry out the 
petroleum program, materials and sup- 
plies will be needed in the following 
amounts: 

Production —_............ 3,175,000 tons 





Transportation -........1,843,000 tons 
Refining 647,000 tons 
Marketing 181,000 tons 
or a total of _.___________.5,846,000 tons 


Now, the question is, how shall we 
get this amount of tonnage? At the 
present time there are two ways. 


First, through the use of PD-1’s, 
which should anticipate your require- 
ments 90 days in advance. This order 
takes care of capital investments such 
as the purchase of a new drilling rig. 


Second, Preference Rating Order 
P-22., This order allows you to origi- 
nate an A-10 rating for materials that 
you use for maintenance, repair, and 
operating supplies. 

Coéperation on the part of the pe- 
troleum equipment industry and the 
petroleum producers has made these 
orders available to you. 


How can you codperate with us? 


It is only through the use of the 
rated purchase orders under P-22, that 
adequate stocks of materials on supply 
store shelves can be assured. Hence, it 
is imperative that you begin to rate 
your orders for equipment used for 
maintenance, repairs or operating sup- 
plies. Now, there are a lot of you who 
have refused to do this. There are a 
lot of manufacturers and suppliers who 
have not asked you to do it, but I am 
telling you, gentlemen, that it will not 
be many weeks before you will be com- 
pelled to do it if the manufacturers and 
suppliers are to have equipment avail- 
able for your use. So be codperative in 
this. By codperating in this matter, the 
priority orders may be made to func- 
tion smoothly and efficiently, and 
future stocks of material will be guar- 
anteed to supply stores so that they 
may continue to give you prompt 
service in any emergency. [Editor’s 
note: Subsequent to Mr. Childs’ ad- 
dress, Preference Rating Order No. P-83 
was issued on December 8, 1941. The 
text of this order may be found on 


page 121 of this issue.] 
we & — 
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U.S. S. Buckthorn . . . Net Tender 


““Tailor-made’’ for the job! 


Anti-submarine nets protect ports This specialization of design 
and harbors against surprise attack. applies also in the drilling of oil 
The net tender is especially de- wells . . . Hughes Rock Bits are 


signed for laying and tending these especially designed to make fast, 






protective barriers which straight, full-gage hole 


keep out under-sea through each range 


marauders.... of formations. 


Hughes Tool Co. Houston, Texas 
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LAUGH wiry BARNEY 





A farmer was relating to some friends 
his experience on a recent visit to a col- 
lege town: “I was standing in front of 
the big concrete barn countin’ my 
money when some guy yanked five 
bucks out’a my hand and gave me two 
and a half in change and a piece of 
cardboard. A whole mob of people in 
fuzzy coats pushed me through a door 
and another guy grabbed the card- 
board and tore it to pieces and gave 
me back half of it. 

“Here I was inside... and the darn 
barn didn’t have a roof on it, but it 
had seats all around... full of people 
yellin’ like hell. Out on the lawn were 
a bunch of kids squattin’ and runnin’ 
and throwin’ a bunch of leather balls. 
One bunch had on red knee pants, red 
sweaters and leather hats and the other 
gang had on the same thing only it was 
all blue. 

“T just got set down when four birds 
in white knee pants and black and 
white shirts come runnin’ out on the 
lawn, one of ’em whistled and the guys 
with the leather hats lined up, one of 
‘em stuck his nose in another guy’s 
fanny and the damdest fight started 
you've ever seen.” 

. -“ » 

Boy: Daddy, if you give me ten 
cents, I’ll tell you what the iceman 
said to mamma. 


Dad (all excited): O. K., son, here’s _ 


your dime. 

Boy: He said, “Do you want any ice 

today, lady?” 
yf 

“Your fiance is really a charming 
fellow. He seems to have that certain 
something.” 

“Yes, but I’d rather he had some- 
thing certain.” 

a oe 

A returned vacationist, waxing elo- 
quently about his visit to the Grand 
Canyon, was getting boresome. 

“The soft curtain of night was just 
falling,” he orated impressively, “and 
there I stood, drinking in the scene 
with that vast abyss yawning.” 

“I say,” interrupted a listener, “was 
that abyss yawning before you got 
there?” 

oa 

Running after women never hurt 
anybody—it’s catching them that does 
the damage. 

ttt 

She: Do you know what they’re say- 
ing about me? 

He: Why do you think I came over 
to see you? 
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Work doesn’t wear us out; it’s dread- 

ing it that unravels our nerves. 
a 

“Who was that lady I seen you out 
with last night?” 

“T wasn’t out. I was just dozing.” 

2 2 

A young lady was on a sight-seeing 
tour in Detroit. Going out Jefferson 
Avenue the driver of the bus called out 
places of interest. 

“On the right,” he announced, “we 
have the Dodge home.” 

“John Dodge?” the lady inquired. 

“No, Horace Dodge.” 

Continuing out Jefferson. 

“On the right we have the Ford 
home.” 

“Henry Ford?” 

“No, Edsel Ford.” 

Still farther out Jefferson. 

“On the left we have Christ 
Church.” 

A fellow passenger hearing no re- 
sponse from the young woman, tapped 
her on the shoulder and said: 

“Go ahead, lady, you can’t be wrong 
all the time.” 

 .. 

Then there’s the bachelor who got 
thrown out of his apartment when the 
landlady heard him drop his shoes on 
the floor twice. 

44 

As a motorist drove by a military 
hospital a nude soldier dashed toward 
the highway. His clothing was gone 
but he retained his glasses. Pursuing 
him closely was a female nurse brand- 
ishing a pair of long shears. Behind 
these two raced a doctor. 

“No, no, nurse,” yelled the doctor, 
“T said ‘slip off his spectacles’.” 

447 

Pretty Co-ed: Wonder what’s the 
matter with our big, handsome foot- 
ball hero—he looks so blue? 

Her Frosh Escort: His father is al- 
ways writing to him for money. 

a eZ 

Some girls like a man who loves ’em 
and leaves ’em. Provided he leaves ’em 
enough. 

+ 2 

Sentry: Halt; who’s there? 

Voice: American. 

Sentry: Advance and recite the sec- 
ond verse of ““The Star Spangled Ban- 
ner.” 

Voice: “I don’t know it.” 

Sentry: Proceed, American. 

ae ae 


“Is your husband a book-worm?” 
“No, just an ordinary one.” 
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Teacher: Now, children, every 
morning you ought to take a cold bath; 
and that will make you feel rosy all 
over. Are there any questions? 

Boy in back of room: Yeah, teacher, 
tell us some more about Rosie. 

a. 2 

A woman gave a cripple 25 cents 
and remarked sympathetically: 

“It must be terrible to be lame, but 
I guess things could be worse. Suppose 
you were blind.” 

“You’re right, lady,” replied the beg- 
gar. “I tried being blind and people 
were always giving me counterfeit 
money.” 

a 


Spinsters 

The three Chinese sisters who aren’t 
married: 

Tu-Yung-Tu 

Tu-Dumb-Tu 

No-Yen-Tu 
yf 

Gladys: Last night Ben tried to put 
his arm around me three times. 

Thelma: Some arm, I'd say! 

yr? 

If she looks old, she’s young; if she 
looks young, she’s old. If she looks 
back, FOLLOW HER. 

- @ 

“Won’t your wife hit the ceiling 
when you go in this late?” 

“Probably will... she’s a hell of a 
shot.” 

ee 

Doctor (as he examined patient’s 
shins): Do you play hockey? 

Patient: No, bridge. 

,rf 

There is always a tie between father 
and son—and the son usually wears it. 

yf 

Groom: How did you make this 
cake, dear? 

Bride: Here’s the recipe. I clipped it 
from a magazine. 

Groom: Are you sure you read the 
right side? The other side tells how to 
make a rock garden. 

. - - 


Silly Question 

“Did you miss your train, sir?” 

“No, I didn’t like it’s looks so I 
chased it out of the station.” 

ee 

Two travelers in Ireland, returning 
home late one night, lost their way. 

Said one, “We are in a cemetery; this 
is a gravestone.” 

“Whose is it?” asked the other. 

The more sober of the two, having 
struck a match, said, “I don’t know, 
but he seems to have lived to a good 
old age—175.” 

“See, can you read the name?” in- 
sisted his companion. 

Another match having been lit—‘I 
don’t know him, some fellow called 
Miles from Dublin. 
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THE TIME TO DO A 
CEMENT JOB IS THE 


FIRST 


TIME... 


and your best chance for a successful “first-time” 

cement job is to use Baker Cement Whirler Equipment... 
which has proved by field results to afford best possible 
cement distribution at the critical point, the shoe joint. 
Channeling at the shoe joint often necessitates a re- 
cement job which means additional time and added ex- 
pense. The whirling action afforded by Baker Whirler 
Equipment gives best possible assurance of uniform dis- 


tribution of the slurry entirely around the casing at the 


shoe joint and for a maximum distance up the pipe. 


The effective Baker whirler principle is available in 
several types of Baker Cement units . . . a Baker Cement 
Wash-Down Whirler Float Shoe, a Baker Cement Wash- 
Down Whirler Guide Shoe, and a Baker Cement Float 
Collar in combination with a Wash-Down Whirler type 
of Shoe. 


Complete details concerning Baker Cement Whirler 
Equipment, as well as other units making up the Baker 
line of Cement Guiding, Floating, Cementing Equipment 
will be found in the 1941 Composite Catalog; or, addi- 
tional information may be secured from your nearest 


Baker office or field representative. 


BAKER OIL TOOLS, INC. 


Main Office and Factory: 
6000 So. Boyle Ave., Los Angeles, Calif., Box 127, Vernon Station 


Central Division Office and Factory: P.O. Box 3048, Houston, Texas 
Export Sales Office: 19 Rector Street, New York City 











Running Tour 


WITH MEN IN THE INDUSTRY 





Haroip A. GREEN, of the Standard 
Oil Company of New York, has re- 
turned to the United States from Bu- 
dapest, Hungary, where he has been 
stationed for the last 6 years. Green, 
who lives in Franklin, Pennsylvania, 
reported that the company’s work in 
Budapest has been completed. 

_—> 


JoHN R. SUMAN, vice-president, 
Humble Oil and Refining Company, 
Houston, Texas, was honored at a din- 
ner in Houston given by the Gulf 
Coast Chapter of the American Insti- 
tute of Mining and Metallurgical Engi- 
neers. Suman is president of the 
Petroleum Division of A.I.M.E. 

—<—. 

O. V. Henry, who has been pro- 
duction superintendent for several 
years of the Haynesville and Cotton 
Valley fields, Louisiana, for the Ohio 
Oil Company, has been transferred to 
Mount Pleasant, Michigan. E. B. 
CHARLTON, superintendent of the pipe 
line and gasoline department for the 
Ohio Oil Company, is now superin- 
tendent of both departments. 

<< — 
C. C. Cine has been elected county 


chairman of the Cattaraugus County, 


New York, Petroleum Industries Com- 
mittee at a meeting held in Olean, 
New York. E. D. Cray, secretary of 
the State Petroleum Industries Com- 
mittee, New York City, was a princi- 
pal speaker at the meeting. 

a <OS 

R. N. Brivis, engineer, Amerada Pe- 

troleum Corporation, has been trans- 
ferred from Plaquemines, Louisiana, to 
Lake Charles, Louisiana. 

Oo 

E. N. Cartson, of Wichita, Kan- 

sas, succeeds E. C. Moriarity, Wichi- 
ta, as vice-president for Kansas of the 
Independent Petroleum Association of 
America, being elected at a special 
meeting of the Kansas directorate. Mo- 
riarity has been named to the executive 
committee. 

=< 


FRANK Horne, 42, for the last 5 
years general superintendent of the 
Bareco Oil Company refinery at Barns- 
dall, Oklahoma, died November 15. A 
war veteran and prominent Rotarian, 
Horne is survived by his widow and 
two children. He died after a three 
weeks’ illness. 
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WaLLaceE F, ARpussI is now in 
charge of research and product devel- 
opment for Foote Bros. Gear and Ma- 
chine Corporation, Chicago, Illinois, 
according to an announcement by W. 
A. Barr, president and general manag- 
er. Ardussi has a background of 10 
years’ experience with Chrysler Corpo- 
ration where he progressed through the 
positions of research and development 
engineer, manufacturing and produc- 
tion research engineer, assistant to the 
president of the Airtemp Division of 
Chrysler, and assistant sales manager 
of the Airtemp Division. 


_x< O 


Rosert B. Wotcottr has been ap- 
pointed manager of sales of the New 
York City office of South Chester Tube 





ROBERT B. WOLCOTT 


Company. Wolcott has been a sales 
representative with the South Chester 
Tube Company in New York for more 
than 15 years. 

aN a 


Harvey L. WILiiaMs, Jr., recently 
joined the Hawkins-Hamilton Com- 
pany, Richmond, Virginia, as a sales 
engineer. He has been with A. M. 
Gathright and Company for the last 
10 years. With the Hawkins-Hamilton 
Company, he will do engineering sales 
work in the Richmond territory for 
Cochrane Corporation, Hays Corpora- 
tion, Nash Engineering, Northern 
Equipment, Terry Steam Turbine, An- 
dale Company, Detroit Stoker Com- 
pany, Micro- Westco, and Crosby 
Gage and Valve Company. 


W. G. Warnock, formerly eastern 
division construction superintendent 
for Mid-Continent Petroleum Corpo- 
ration, Terre Haute, Indiana, has been 
appointed manager of priorities for the 
corporation. Warnock is now in Tulsa, 
Oklahoma, and has taken up his duties 
in association with the purchasing de- 
partment in collaboration with S. L. 
GILLIAM, purchasing agent. MARVIN 
THomas, former assistant construc- 
tion superintendent of the corpora- 
tion’s southern sales division in Tulsa, 
has been transferred to Terre Haute to 


succeed Warnock. 
—— 


K. W. Hatey has been transferred 
to Corpus Christi, Texas, from Olney, 
Illinois, by the Barnsdall Oil Company. 

<O 

W. E. Morrison, Pipe Line Depart- 
ment, Sinclair Refining Company, has 
returned to Tulsa, Oklahoma. He had 
been loaned to the National Defense 
Pipe Lines, Inc., with offices in Colum- 
bus, Ohio. 

<< — 

Don E. McManown has been made 
manager of Nicklos Drilling Company 
with offices in Houston, Texas, accord- 
ing to an announcement by E. J. 
Nick os, president of the company. 

ee Oa 

KENNETH R. TeEts, Tulsa, Okla- 
homa, consulting engineer, is now 
chief petroleum engineer for the Sun- 
ray Oil Company. 

<< — 

E. W. Jarvis, Standard Oil Com- 
pany of Kentucky, has been named 
a member of the railroad transpor- 
tation committee of the American 
Petroleum Institute, succeeding A. M. 
STEPHENS. 

— 

V. E. CottincHaM, chairman of 
the North Basin Pools Engineering 
Committee, presented a review of the 
Permian Basin development to the 
Fort Worth, Texas, Petroleum Engi- 
neers Club recently. 

oa 

James W. GALLAGHER, who re- 
cently returned from a 2-year assign- 
ment in Egypt, is visiting at his 
home in Tulsa, Oklahoma. He is to 
leave soon for Caripito, Venezuela, in 
the employ of the Standard Oil Com- 
pany of Venezuela. Before becoming 
associated with Standard Oil Com- 
pany of Egypt, Gallagher was with 
the Carter Oil Company, St. Elmo, 
Illinois. 

—— 


Rex La Fo..ette, former sales rep- 
resentative for Oil Well Suply Com- 
pany in Tulsa, Oklahoma, has been 
transferred to the Oklahoma City office 
of the company. Bos HursMITH, 
from Cut Bank, Montana, is now in 
the Tulsa territory. 
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Sellee prrofedion sot Sucner Kons 


means more efficient oil production 


Here’s a special wooden spacer that’s becoming increasingly important 

now that efficient oil production is more vital than ever. Bethlehem’s , ; 

wooden spacers for racking sucker rods are ideal for protecting rods Have you tried a string of 

against kinks and bends while in stock, during transit, or on location Bethlehem X Mayari Rods? 

during servicing. Then, too, these spacers speed up racking and make the 

job easier in every way. For heavy pumping in corrosive wells it's 
Bethlehem spacers are included with every shipment of Bethlehem hard to beat Bethlehem’s famous X Mayari 

Sucker Rods. The rods are packed and anchored on the spacers when sucker rod. These rods are made of special- 

leaving the Bethlehem plant. You can use and re-use them during all analysis, nickel-chromium steel and are 

your unloading and loading operations to keep your Bethlehem rods fully normalized—not heat treated. They 

in the same sound condition in which they came to you. have exceptional strength, toughness, and 
Get your next string of rods from Bethlehem and find out what a time ee 

saver and rod investment protector these Bethlehem spacers can be. 
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BETHLEHEM STEEL COMPANY 





Gus A. Barnes, J. C. TEAL, and 
E. A. Kermotrt, Socony-Vacuum Oil 
Company at Kansas City, Missouri, 
were presented gold, diamond-stud- 
ded 20-year service pins by L. L. 
MARCELL, general manager of the 
White Eagle Division of the com- 
pany. 

___< —_ 

JoserH E. WasHINGTON has been 
appointed field representative for 
Illinois under Wirt FRANKLIN, direc- 
tor of production, Region 2, Office 
of Production Coérdinator, Chicago, 
Illinois. 

KO — 

GEORGE Cox has retired after 30 
years in the production department of 
the Continental Oil Company. - His 
residence is now in Santa Ana, Califor- 





GEORGE COX 


nia. Cox entered the employ of Conti- 
nental in 1907, at Florence, Colorado, 
as rig builder and tool dresser. At the 
time of his retirement, he was district 
foreman of the Rocky Mountain Divi- 
sion, headquartering at Shiprock, New 
Mexico. 
<> 
A. J. Epwarps, Black, Sivalls and 
Bryson, Inc., general sales manager, 
recently made an extensive business 
trip to the eastern cities of Chicago, 
Illinois, Pittsburgh, Pennsylvania, and 
New York, New York. 
<> 


B. M. BrabDLey, engineer for the 
Continental Oil Company, Anahuac, 
Texas, has been transferred to Tulsa, 
Oklahoma. 

_—< — 

JoHN L. Conner, Shreveport, Loui- 
siana, has been appointed executive as- 
sistant to Conservation Commissioner 
JoserpH L. McHucu. He has been 
serving as acting head of the Minerals 
Division since McHugh succeeded 
Witutiam H. Hopees, Jr. Harry W. 
BELL, also of Shreveport, has been ap- 
pointed director of the Minerals Divi- 
sion succeeding McHugh. 
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W. J. THomas has been transferred 
to the executive department of the 
sales offices of The Babcock and Wil- 
cox Tube Company at Beaver Falls, 
Pennsylvania. Thomas had spent 9 
years in the process equipment division 
of the company. He was formerly asso- 
ciated with the Petroleum Iron Works 
at Sharon, Pennsylvania, as assistant 
manager of sales. 


T. D. Tassert has been transferred 
by the Shell Oil Company, Inc., from 
Perry, Oklahoma, to Pampa, Texas. 

<> — 


Cecit Irsy, Turner Petroleum Cor- 
poration engineer, Mt. Pleasant, has 
been elected chairman of the Michigan 
Chapter of the American Petroleum 
Institute for 1942. Irby succeeds Mar- 
SHALL R. Joy, Cities Service Oil Com- 
pany, who has been chairman of the 
chapter since its organization two years 
ago. Other officers for 1942 elected by 
the chapter were A. ELLEN Morrow, 
C. L. McGuire, Inc., Mt. Pleasant, first 
vice-chairman; WALTER FRANKS, Gor- 
don Oil Company, Grand Rapids, sec- 
ond vice-chairman; GLEN SLEIGHT, 
Sun Oil Company, Mt. Pleasant, secre- 
tary-treasurer. New members of the 
advisory board include Joy, W. A. 
THomas, Ohio Oil Company; Wi- 
LIAM BROWN and C. L. BENEZETTE, 


Oil Well Supply Company, all of Mt. - 


Pleasant, and Guy ANDERSON, The 
Pure Oil Company, Reed City. 
— 


C. V. Quinn, Warren Petroleum 
Company superintendent at Fair- 
banks, Texas, is now at the plant on 
the Pure Oil Company properties 
in the Cumberland field. His headquar- 


ters are at Madill, Oklahoma. 
een 


W. J. Price, Colombian Petroleum 
Company, drilling superintendent at 
Cucuta, Colombia, is at present vaca- 


tioning in the United States. 
siete insti 


Guy A. Davis is now vice-president 
and general manager of the Highland 
Oil Company, recently reorganized and 
moved to San Antonio from Houston, 
Texas. WiLtiaM H. Spice, geologist of 
San Antonio, was elected president and 
director of the company, which has 
merged its properties with those for- 
merly developed in Southwest Texas 
under the name of Davis. E. D. MILLER 
is secretary-treasurer and G. H. STOLTE 
is assistant secretary. Other directors 
are LEON F. Russ, Dallas; A. M. Russ, 
San Antonio, and W. L. GoLpston, 


Houston. 
a 


W. W. Fue. is now office man- 
ager for Hickok and Reynolds, West 
Central Texas operators headquartering 
in Cisco, Texas. Formerly auditor for 
the company, Fuell succeeds the late R. 
DANIEL. 





P. E. FirzGErap, geologist, Dowell 
Incorporated, Tulsa, Oklahoma, pre- 
sented a discussion of laboratory studies 
of core acidizing under high pressure to 
members of the Engineers Club of 
Tulsa, November 24. 

-_—-~<>~ — 

J. E. BRanTLy, president of Drill- 
ing and Exploration Company and 
president of The American Associa- 
tion of Oilwell Drilling Contractors, 
is now in South America making an 
inspection tour for the Brazilian Gov- 
ernment and private operators in 
other countries. 

<> 

J. M. LrneHANn was recently ap- 
pointed general superintendent of the 
Mid-Continent Pipe Line Company, 
Tulsa, Oklahoma. He formerly served 





J. M. LINEHAN 


as assistant to J. A. BEYHAN, de- 
ceased. Linehan has been with Mid- 
Continent since November, 1933. 
Prior to assisting Beyhan he was su- 
perintendent of the system’s southern 
division. 

XS a 

FRANK FRANKEL, Frankel Bros., 

has been transferred from Long Beach, 
New York, to Houston, Texas. 

ase ee 

ROBERT RussEL1, of The Texas 

Company, Caracas, Venezuela, was 
guest of honor at a luncheon meeting 
of the Houston Chapter of Nomads, 
November 18. Russell in a brief talk 
outlined some of the problems con- 
fronting the oil man in that territory. 
Also among those attending the lunch- 
eon were J. C. Van De Bere, Shell 
Oil Company, and C. F. Beprorp, 
Stanolind Oil Company. 

a ae 


NorMan E. DonneELty has been 
appointed marine sales manager for 
The Buda Company. Well known in 
the marine trade, Donnelly was for- 
merly associated with the Caterpillar 
Tractor Company as their eastern en- 
gine sales manager. He succeeds FRANK 
FLICK. 
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REMOVABLE 
OT] BOTTOM HOLE 
REGULATOR 


No more surface freezing—no more expensive heaters— 
no more high surface working pressures. An Otis Removable 
Bottom Hole Regulator provides the safest and most economical 
way to stop freezing at surface controls. 





Remove the point-of-pressure reduction from the surface to the 
bottom of the well and take advantage of the natural formation 
heat to offset temperature loss due to gas expansion. The well acts 
as a ‘‘Mile Long" heater—the most practical heater known. 


Surface pressures remain relatively constant and are predetermined 
by adjusting regulator before installation. The rate of flow may be 
changed by merely regulating the surface choke... the Bottom 
Hole Regulator responds automatically to surface adjustment. 


The Regulator is run and pulled under pressure on an ordinary steel 
measuring line. Otis Service crews are available in most high pres- 
sure areas and normally require only a few hours for complete 
installation. 


Write for Complete Information and Details 


OTIS PRESSURE CONTROL. | INC. 


DALLAS, TEXAS 











Branches: Oklahoma City, Okla.; Houston, Texas; Hobbs, N. M. 

Representatives: Otis Eastern Service, Inc., Wellsville, New York; 

Western Pressure Control, Inc., Los Angeles, California 
Export Office: 74 Trinity Place, New York City 
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MACHIN 


Built-in Rotary Hose 
Coupling 


T NITED STATES Rubber Com- 


pany, New York, New York, 

has issued a detailed drawing of the 

built-in coupling on its newest type of 
rotary hose. 

The assembly drawing reveals that 

the coupling, which is used on both U. 

S. Matchless and Peerless brands is an 





By the use of a special type of cap 
and expansion ring a coupling is pro- 
vided that is said to be leakproof and 








integral streamlined part of the hose 
itself, requires no flanges, nozzles, bolts, 
nuts, clamps, or hydraulic nipples, and 
provides a full hole connection. 


Stubby Box Wrench 

HE Plomb Tool Company, Los 

Angeles, California, has developed 
an extremely useful set of four short, 
12 point, offset box wrenches, with an 
obstruction clearance of + in. and 
overall length of 5 to 6'/ in., it is an- 
nounced. 





ey 


Made for those places recessed or 
hidden with limited space, such as fuel 
pumps, starters, carburetors, and in- 
strument panels on automobiles; in avi- 
ation, industrial assembly, and mainte- 
nance work, their compactness greatly 
increases the utility of this type 
wrench, it is asserted. 

The short shank may be held almost 
entirely within the hand and accurate- 
ly placed in position with greater speed 
and safety. 

Made of the finest steel, full plated 
with polished heads, they are sold as a 
set in a canvas bag No. 8100A, or 
singly — if desired — and come in the 
following openings: 

No. 8160—%¥ by 3%, 
No. 8161—Y by i¢ 
No. 8162—%% by 44 
No. 8163—%¥, by 43 


eas 
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to actually tighten the seal as the pres- 
sure increases. Male threads are pro- 
vided on both ends of the hose, and 


additional connections are minimized. 





OCS Builds "Workover Rig" 
Steam Flexibility 


A UNIT said to be of en- 
tirely different design and 
designed to work equally well 
as a cable-tool or a rotary work- 
over rig and utilizing the prin- 
ciple and flexibility of a steam- 
driven machine has been per- 
fected and is designated as 
“OCS Workover Rig.” In fact, 
it can be changed from a cable- 
tool workover rig to a rotary 
workover rig within 30 minutes 
and vice versa. For cable-tool work the 
machine is designed for drilling, spud- 
ding, swabbing, and bailing operations. 
For rotary work it is designed to do 
anything that may be necessary. The 
Oil Country Specialties Manufacturing 
Company of Coffeyville, Kansas, assert 
the new “Workover Rig” is in response 
to requests from customers for a dif- 
ferent kind of rig that would operate 
like a steam unit and be equipped with 
all friction clutches and minimum cen- 
ter of weight. 

Speed flexibility against varying 
weight and load conditions is a fea- 
ture of the “Workover Rig.” By the 
use of a Twin Disc Torque Converter 
the line speeds increase as load de- 
creases, thus permitting speed to be 









This construction, the manufacturer 
says, has been developed to meet in- 
creasing demands of the oil-producing 
industry. Frequent, fast changes in- 
volve heavier and larger equipment, 
deeper and deeper drilling, and con- 
stantly increasing pressures. These 
make necessary the utmost in caution 
and accomplishment in hose and cou- 
pling design. 

The manufacturer states that this 
streamlined type of built-in coupling 
represents the answer of their engineers 
to the problem. It has been tested in 
both the laboratory and the field, for 
nearly two years, under the most ex- 
treme conditions, and is at present op- 
erating successfully on many widely 
varied drilling jobs, the makers state. 

Key to cut-away drawing of built- 
in coupling on newest type of rotary 
hose is: (1) coupling cap; (2) end 
cap seal; (3) expansion ring protector; 
(4) expansion retaining ring; (5) 
built-in nipple; (6) coupling cap 
anchor seal. 


with Unusual Feature and 





OCS Workover Rig, showing spudder arm side 


automatically increased as much as 5:1 , 
without changing ration. Likewise, the 
pull can be increased in any given 
speed by as much as 5:1 without 
changing ratio. 

Speed can be changed, it is stated, 
without shutting down. The operator 
merely goes from high to low on the 
hoist drum by throwing out one fric- 
tion clutch and throwing in the other. 
The unit has no gear box to strip. 

Even the sand reel of the ‘““Work- 
over Rig” has two speeds. Line speed 
can be increased as much as 5:1 in 
either one of the two speeds. The spud- 
der arm drive has two speeds that per- 
mit drilling and agitating from 6 SPM 
up, with engine running at satisfac- 
tory operating speed. 
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Indirect Heater Prevents Hydrate Freezeups 


SAFE “water bath” type of flow 
line heater has been developed by 
Black, Sivalls and Bryson, Inc., Okla- 
homa City, Oklahoma, for 
heating high-pressure gas or 
high-pressure gas and oil mix- 
tures, it is announced by the 
manufacturer. In the lower 
part of the heater shell a 
welded horizontal tubular 
firebox is installed. A remov- 
able fluid tube bundle con- 
structed from pipes is bolted 
in place above the horizontal 
firebox. The entire shell is 
completely filled with water 
before operation is begun. 
Heat is transferred first 
from the firetubes to the sur- 
rounding fresh water and then 
from the water through the smn. * 
walls of the flow tubes into 
the gas or oil passing through. 
The BS&B “submerged posi- 
tive choke’’ (installed as 
shown in the cross-sectional 
drawing) eliminates freezing at the 
choke, which usually occurs when 
heaters are set upstream near the well- 
head, and eliminates the use of expen- 
sive extra-heavy pipe in the flow tube 
bundle made necessary when the heater 


OuTLET 





is set downstream. With this choke the 
necessary pressure reduction takes place 
within the hot water bath section of 





co MEATER SHELL | 


CHOKE NIPPLE wit soos 


ae 
REMOVABLE FLOW BEAN => TO TS PONT 
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Ex BAR STOCK WRENCH © -O LONG FURNISHED WITH LACH HEATER 


BS&B indirect heater. Diagram shows positive choke for 
high-pressure indirect heater operation 


the heater. Any possible hydrate for- 
mation will occur at the choke or im- 
mediately downstream from it. Because 
of the surrounding hot water the hy- 
drates will be melted before the choke 
or line is plugged. 











ON YOUR NEXT JOB... 


“= BOTH) 


When you buy "Clevelands” you get the most for your Z 
money, because they give you BOTH Performance ™™ 
AND Economy. 


PERFORMANCE—because they have the power to conquer tough digging conditions with the speed to maintain high 
daily footage. 





| FOOTAGE ) 
| ECONOMY ( 


CLEVELANDS 


with 


Features are: (1) Safety: Indirect 
method of heating keeps inflammable 
fluid farthest from direct flame. Heat- 
ing is even without excessively high 
local temperatures. (2) No heater fire- 
box burnouts: The fresh water sur- 
rounding the firebox is non-corrosive 
and does not contain sufficient deposit- 
able hardness to cause scale to form on 
the firebox. (3) No caked-up flow 
tubes: The low, even water bath tem- 
perature minimizes scale or lime de- 
posits. (4) Special built-in submerged 
choke eliminates choke freezing due to 
hydrates and allows medium-pressure 
inexpensive flow tube bundle to be used. 
(5) Special corrosion-resistant flow 
tube bundles may be used for handling 


sulphur-laden, corrosive oil or gas. 





Tool for Hose Clamping 


NEW method of clamping hose 

has been announced with the in- 

troduction of the Universal Hose Tool, 

made by American Machine and Metals, 
Inc., East Moline, Illinois. 


The Universal bends the hose band 
around the hose, then by turning a 
small wheel and pushing forward, the 
band is clinched firmly. The manufac- 
turer states that in these three simple 
operations, hose couplings can be made 
in a few minutes. 





ECONOMY—Because the strength and the supreme excellence of 
their construction means long life and low operating costs. 


"Clevelands" .. your best buy .. give you BOTH 





THE CLEVELAND TRENCHER COMPANY 


20100 ST. CLAIR AVENUE 


“Pioneer of the Small Trencher" 
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Acid Mask 
yy ae head and neck protec- 


tion for workers handling acid 
and other dangerous solutions is pro- 
vided by the Bullard Acid Mask. The 
shatter-proof laminated goggles fit 
snugly around the eye cavities so that 
the hood cannot slip or turn. This fea- 
ture assures good vision when the head 
is turned in any position, it is stated. 
The live rubber goggle mounting is 
provided with inbuilt air vents of the 
indirect type that prevent splattering 
liquids from entering, yet keep lenses 
from fogging under normal working 
conditions. 
Form-fitting shoulders offer full 
neck and chest protection. There is 
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The Grizzly Wire Line Turn Back is a simple yet ingenious device ‘\ | 
that saves wire lines and prevents practically all wire line spooling 
troubles. By turning back the line as it reaches each end of the drum 

. with just enough pressure to make the line track smoothly . . . 
piling up, crawling and overlapping are prevented. All contact be- 
tween the wire line and drum flanges of drawworks, sand reels, and 
other equipment also is prevented; thereby eliminating excessive wear 
and breakage of cable strands which might cause the line to snap. 
Supplied with either bolt-on or weld-on type base, with adjustable 
feature to provide proper tension to make line spool smooth and 
straight. Ask your supply. dealer for details, or write for Bulletin No. 


16-OF. 
E. M. SMITH COMPANY 
600-650 South Clarence Street, Los Angeles, California, U.S.A. 
Complete Stocks Maintained in Our Warehouses Af: 
1121 Rothwell St., Section 16, Houston, Texas 
1008 S. E. 29th Street, Oklahoma City, Okla. 
1621 East Yellowstone, Casper, Wyo, 
Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York 
? Distributed By Lecding Supply Companies 
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WIRE LINE TURN BACK 


Prevents the line 
from piling up, 
crawling and 
overlapping. 











Prevents all 
contact of wire ~~ 
line with draw- 


works housing, \ 
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ample impregnated cloth in the Bullard 
Acid Mask to tuck into other clothing, 
so that all vital parts of the body are 
protected. Seams are double stitched— 
then rubber cemented to add longer 
wear. When the hood must be worn for 
long periods, ask for information on 
forced air ventilation attachments, as 
this hood does not provide respiratory 
protection. 

The Acid Mask is manufactured by 
E. D. Bullard Company, 275 Eighth 
Street, San Francisco, California. 





Williams’ "Superrenches”" 
In Structural Box Pattern 


. H. WILLIAMS AND COMPANY, 

225 Lafayette Street, New York 
City, have recently added a Structural 
Box Pattern wrench to their line of 
chrome-molybdenum ‘“Superrenches.” 
The new wrench is designed to bring 
greater safety to structural work. The 


je-r 


12-point box head insures a firm hold 
cn the nut and the offset handle pro- 
vides maximum clearance, it is stated. 
The long tapered handle provides ample 
strength and leverage and is of the type 
preferred by steel workers for lining- 
up bolt holes. These wrenches are avail- 
able in 6 sizes with openings 1;'; to 
2 ¥4 in., accommodating U.S. Std. Nuts 
7% to 1% in. They are forged from 
chrome-molybdenum steel, heat-treated, 
and finished in baked gray enamel over- 


all. 





Research Develops Oil-Well 
Cement That Remains 
Fluid and Pumpable 

O": MEN have pointed out that 


for successful cementing, an oil- 
well cement should remain fluid and 
pumpable for extended periods under 
different hole temperatures and pres- 
sures. It was to meet this severe re- 
quirement, says an announcement by 
Universal Atlas Cement Company, 
that Unaflo, the cement with a “re- 
tarded” set, was developed six years 
ago and that has been constantly im- 
proved by research in the field, labora- 
tory, and plant. 


“Normal Portland cement,” con- 
tinues the announcement, “begins to 
stiffen when water is added, continues 
to stiffen thereafter, and does so at a 
much faster rate when temperature in- 
creases. Slow-setting cement stiffens 
similarly but at a slower rate. In con- 
trast with this characteristic, Unaflo 
cement has a delayed—a postponed—a 
‘retarded’ set. Thus it does not congeal 
but remains fluid and pumpable for 
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the entire period of retardation, after 
which it hardens normally. It does not 
stiffen or jell, but remains fluid under 
different hole temperatures and pres- 
sures all during the period required for 
pumping, including unforeseen delays 
and shutdowns for extended periods.” 

Asa result of its “retarded” set, con- 
tinues the announcement, this type of 
oil-well cement: 


1. Permits placement of slurry 


while still fluid; 


2. Remains fluid and pumpable after 
period of rest; 


3. Minimizes the hazard of sticking 
the pipe; 

4. Provides a safe cement for vari- 
ous cementing operations, includ- 
ing deep, tough jobs. 

According to the announcement, the 
introduction of an oil-well cement with 
the distinctive feature of a “retarded” 
set brought about several important 
improvements in cementing. With 
cements that begin to stiffen when 
water is added and that stiffens more 
rapidly as the temperature increases, 
light, 13-lb. slurries often were used to 
maintain pumpability. When Unaflo, 
the cement with a “retarded” set, be- 
came available, practice shifted to the 
heavier and stronger 16- and 17-lb. 
slurries, it is stated. These have several 
distinct advantages, according to the 
announcement, as a heavy slurry that 
does not stiffen or congeal but remains 
fluid and pumpable for extended 
periods: 


1. Behaves like a good rotary mud 
in following irregularities of well 
bore and casing couplings; 


2. Flushes ahead of it the lighter, 
rotary mud without breaking the 
mud seal 


3. Does not become contaminated 
with the mud; 


4. Produces back of the casing a 
more continuous body of good 
cement; 


5. Results in a stronger, denser, 
more impervious seal. 


“Despite the satisfaction that Una- 
flo ‘retarded’ cement gave upon its in- 
troduction six years ago, and the 2100 
percent increase in its use since then,” 
continues the announcement, “the 
Universal Atlas Cement Company was 
not satisfied. Its research engineers 
continued their studies in the labora- 
tory, in the plant, and in the field. As 
a result of this continuing research the 
product has been further improved to 
provide more uniform field perform- 
ance and an even better safeguard for 
all kinds of cementing and recement- 
ing jobs.” 

The announcement concludes by 
listing the following as features of im- 
proved Unaflo: 


MACHINERY and EQUIPMENT 





CHARACTERISTICS 


Composition is more uniform; 


Reaction to different mixing waters 
found on different jobs is more uni- 
form; 


Retardation of setting time under 


different temperatures is more uni- 
form; 


Stiffening of slurry is not merely 
“slow.” It is delayed, postponed, “re- 
tarded.” It remains fluid and pumpable 
for period of retardation, then hardens 
normally. 


ADVANTAGES 


Less mixing water is required for 
sustained pumpability; 


Stronger, denser, more impermeable 
seal is obtained with heavier slurry; 

Fluidity is maintained under differ- 
ent hole temperatures and pressures; 


Pumpability is maintained after 


shutdowns for extended periods. 


RESULTS 

Cementing economy is obtained by 
overcoming unpredictable hazards; 

Protection is greater for costly in- 
vestment already made in tools, equip- 
ment, and well; 

Insurance is increased against loss in 
cases of unforeseen accidents; 

Factor of safety is higher. 











] 





HE STARTEO HIS BEAKO THE 
DAY WE INSTALLED THAT 


O' COURSE, a crop of foliage like 
that takes years of careful culti- 
vation. And maybe J-M 420 Lining 
wouldn’t last quite so long. But this 
tough, durable lining does have a well- 
established reputation for long life on 
drilling rigs. 

On the job, it lives up to its reputa- 
tion so well that most manufacturers 
of drilling equipment use it for origi- 
nal equipment . . . more and more 





Operators are standardizing on it for 
replacements. Try J-M 420 on your 
own rigs. Watch it improve feed-off and 
load-control, step up braking efficiency, 
cut down on rim scoring. 


For complete information on the many 
advantages of J-M 420 Rotary Lining, 
write for brochure FM-10A. Address 
Johns-Manville, 22 East 40th Street, 
New York, N. Y. 


JM Johns-Manville 420 ROTARY LINING 
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Foxboro Announces New 
Model 30 Stabilog 
Controller 


HEN The Foxboro Company 

introduced the Stabilog Con- 
troller, it was presented as the first in- 
strument providing full proportional 
control with automatic reset of the 
control point. Many thousands of in- 
stallations have since been made, in ap- 
plications involving control of temper- 


. ature, pressure, liquid level, or flow; 


and it is an impressive fact that in 
more than ten years of this field expert- 
ence, no changes have been found nec- 
essary in the fundamental principles of 
operation. In introducing the new 


Model 30 Stabilog Controller, now, 
Foxboro emphasizes the fact that the 
new features are principally refine- 
ments, for better appearance and still 
closer control, but that the Model 30 
does not depart from the tested and 
proved Stabilog Control principles. 
The Model 30 appears in the new 
universal rectangular case, which com- 
bines practical convenience with at- 
tractive appearance. When panel- 
mounted, the instrument extends only 
4, in. from the panel surface. The 
door is recessed; hinges and hasp are 
flush with the door surface. A dual 
pressure indication, replacing the cus- 
tomary two small gauges, is easily seen 
through a rectangular opening in the 
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Charles W. Casey 8 
Manager 
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In Los Angeles - all 
this for $5 a day 


Luxurious Apartment for two, with kitch- 
enette, breakfast nook . . . daily maid 
service, 24-hour switchboard service, and 
all the comforts of home, with — 


Efficient, de luxe Hotel Service, and — 


Living quarters on Los Angeles’ most 
fashionable boulevard. 


APARTMENTS, per day, from $5; Suites from $6 
HOTEL ROOMS, per day, from $3 





HOTEL APARTMENTS 


4121 WILSHIRE BOULEVARD 


ANGELES, 


Ownership Harrison 


=) 


Dining Room — Garage 
Tennis Court 
Sun Patio 











NEAR CRENSHAW 


CALIFORNIA 
Hotel, Chicago 
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door. Interior illumination is readily 
provided when desired. 

All operating adjustments are made 
from the front of the case, the adjust- 
ing mechanisms for change of control 
point, throttling range, and reset re- 
sistance being immediately accessible 
when the door is opened. But the entire 
operating mechanism is protected and 





concealed behind a removable plate. 
Unit construction simplifies replace- 
ment of the measuring system, chang- 
ing the type of control, or any other 
major servicing of the mechanism that, 
may ever be necessary. 

Operating features of the new Stabi- 
log Controller are described in connec- 
tion with the instrument’s three func- 
tions: The first is its proportional func- 
tion, providing uniform pneumatic 
proportional action, adjusted to the 
smallest value that will result in stabil- 
ization following a disturbance of proc- 
ess conditions. The reset function, the 
secondary adjustable controlling func- 
tion, acts simultaneously with the pro- 
portional function, establishing stabil- 
ization at the desired point of control. 
The third function provides a tem- 
porary additional correction, deter- 
mined by the rate of change in any dis- 
turbance of conditions. If the rate of 
change is fast the additional correction 
is large; if the rate of change is slow 
the additional correction is negligible. 
The operation of this third function is 
entirely automatic, being governed by 
the proportional and reset adjustments. 

Recording and Indicating Model 30 
Controllers are illustrated and described 
in Bulletin A-252, which will be sent 
on request. Address The Foxboro Com- 
pany, Foxboro, Massachusetts. 





Time Cycle Regulators 
ISHER Governor Company, Mar- 


shalltown, Iowa, has announced a 
new series of Time Cycle Regulators 
for cycle control on gas-lift systems. 
Low gas-oil ratios, increased produc- 
tion, and low operating costs are a few 
of the results obtained with this pro- 
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duction method, the manufacturer 
asserts. The new Fisher “B” series of 
intermitters has several outstanding 
features, it is stated. 

The intermitter 
pilot assembly in- 
corporates anew 
universal cam as- 
sembly consisting of 
2 chromium - plated 
clock wheels, each 
provided with a set 
of 8 lugs. The lugs 
are easily set to ob- 
tain any desired 
timing intervals; 
individual intervals 
may be readily 
changed; or all in- 
tervals may be 
lengthened or short- 
ened simultaneously 
by simply rotating 
one of the wheels with relationship to 
the other. Thus complete flexibility in 
timing of desired on and off periods is 
readily available. 





In addition to increased flexibility, 
the Series “B’” cam assembly offers 
added dependability and longer life be- 
cause of greater strength in construc- 
tion and design, the makers state. 
Clocks are finest instrument type con- 
struction—absolutely dependable, it is 
said. All pilot parts are fully protected 
by the weatherproof, gas-tight case 
with gasket sealed hinged cover. The 
entire unit is particularly designed for 
severe operating conditions such as are 
encountered on outdoor installations. 

Another feature of these new Fisher 
intermitters is the integral mounting 
of the auxiliary operating medium reg- 
ulator and filter. The controller is 
shipped completely assembled with all 
copper tubing connections made. (See 
illustration.) This feature greatly sim- 
plifies installations in the field. When 
desired the intermitter can be supplied 
with the regulator and filter unmount- 
ed, but connected to the pilot case 
with iron pipe. Diaphragm valves are 
standard Fisher construction, either 
push down to open or push down to 
close. They are particularly designed 
for pilot controls. 

Fisher Bulletin 80D, just off the 
press, gives full details and specifica- 
tions. 





Armstrong Extends Line of 
"Side Inlet" Steam Traps 


XTENSION of its standard line of 

“side inlet” type steam traps with 
the addition of three new sizes is an- 
nounced by Armstrong Machine 
Works, Three Rivers, Michigan. As 
shown in the accompanying illustra- 
tion, they are designated as No. 811, 
812, and 813. 


MACHINERY and EQUIPMENT 


No. 811 is in the 800 to 1000 lb. All three traps are constructed on 
per hour capacity range; No. 812 from _ the same basic design, used for a num- 
1600 to 2000 lb. capacity, and No. ber of years for Armstrong side-inlet 
traps—the design that was introduced 
by Armstrong in 1930 as the No. 100 
trap, a straight-through horizontal- 
connection inverted bucket trap. 





The new traps are built for opera- 
tion on pressures to 250 Ib. gauge. All 
are available with blast-type thermic 
air vent buckets for fast air removal 
and faster heating; and can be 
813 from 3000 to 4000 Ib. per hour equipped with internal-type check 
capacity. valves as optional extra equipment. 








YES, a“ JEWELRY SHOP” 
ina WIRE ROPE Plant! 


The die-racks are the “jewelry counters” in the Union 
Wire Rope plant — and as much care is given these 
dies as a jeweler devotes to fine diamonds. For these 
dies insure rigid uniformity — one of the character- 
istics that have made Union Wire Ropes the standard 


of quality! , 
UNION WIRE ROPE CORPORATION 
GENERAL OFFICES AND FACTORY: 

2106 Manchester Ave. Kansas City, Missouri 


Tulsa * Houston « Chicago « Salt Lake City 
New Orleans * Monahans ¢ Portland « Ashland, Ky. 


Wire Ro. 


TPSUITIMATE LOW COST WIRE ROPE” 
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Improved Lincoln 
Arc-Welder Control 


| gente and simplified design of 
its exclusive system of “Dual Con- 
tinuous Control” for arc-welding ma- 
chines that eliminates the need for 
meters showing volts and amperes is 
announced by The Lincoln Electric 
Company, Cleveland, Ohio. 

This new welding facility has been 
in engineering design development and 
preliminary production line-up for 
some time and is said to be achieved as 
a result of the accuracy possible in 
current adjustments with “Dual Con- 





tinuous Control” in conjunction with 

Lincoln’s self-indicating pre-set dials. 
These welders have both job selector 

and current control calibrated and 








Tulsa Boiler & Machinery Co. 


WEST TWENTY-FIRST STREET & UNION AVENUE 
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equipped with dials that indicate the 
type of work and the number of am- 
peres for each and every setting. It is 
asserted that this feature enables the 
welding operator to obtain highest 
quality welds and highest possible weld- 
ing speeds because he can vary both the 
slope of the volt-ampere curve and the 
amount of welding current independ- 
ently and positively to suit every job. 

Another feature of this welder con- 
trol is that both voltage control (job 
selector) and current control are con- 
tinuous in operation. This design pro- 
vides literally thousands of possible 
combinations of voltage and current. 
It is stated that this simplifies the set- 
ting of the control and accounts for an 
exceptionally wide welding range as to 
types of work, welding conditions, sizes 
of electrodes, and thicknesses of material. 

Being continuous, the control can 
be advanced or retarded in increments 
as fine as desired. 

In addition to simplifying arc-weld- 
ing machine operation by eliminating 
the necessity on the part of the operator 
of referring to a meter to check volts 
and amperes, this advance in arc-welder 
design permits a price reduction of $20, 
according to the manufacturer. 

An important advantage made avail- 
able by this design development is the 
ability to positively reverse polarity. 
The location of the reversing switch 
has been changed to the position for- 
merly occupied by the meter, immedi- 
ately above and between the self-indi- 
cating dials. Settings of the reversing 
switch for “off,” “electrode negative” 
and “electrode positive” are indicated 
by markings on a disk attached to the 
control box. 

Advantages of the new development, 
as emphasized by the manufacturer, in- 
clude (1), ability to set and read the 
current from the dial; (2), elimination 
of trouble and expense resulting from 
meter breakage; (3), elimination of 
meter inaccuracy after a few months 
use in service in the field; (4), avail- 
ability of positive polarity reversal; 
and, (5), ability to quickly verify 
polarity by noting position of switch 


handle. 





Indicating Lamp 
OR general indicating or signal 
purposes on switchboards, control 
desks, and panel boards, a new indicat- 
ing lamp is announced by Westing- 
house Electric and Manufacturing 
Company, East Pittsburgh, Pa. 
Known as the Minalite, the lamp has 
a rectangular-shaped lens designed for 
extreme angular visibility. Receptacle 
is made of one-piece moulded material 
and is suitable for mounting on panels 
jig to 2 in. thick. Resistors as part of 
the unit are used for line voltage rat- 
ings between 50 and 250 volts. 
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Jackson Heads New Lane- 


Wells Office at Dallas 


Lane-Wells Company recently 
opened an office at 714 Gulf States 
Building, Dallas, Texas, under the 
supervision of Warren J. Jackson. The 
new. branch office will permit a closer 
tie-in between the Shreveport and 
Odessa districts and will provide better 
sales and service contacts with its 
many customers in Dallas and Fort 





WARREN J. JACKSON 


Worth. The office will also facilitate 
communication between the Mid-Con- 
tinent and Gulf Coast divisions. 

Jackson joined the Lane-Wells 
organization March 10, 1941, being 
first assigned to the post of district 
sales engineer in the Houston dis- 
trict. In this capacity it was possible 
to augment his knowledge of those 
production practices involving Lane- 
Wells services with special emphasis 
on direct application and sale of these 
services. 

Jackson obtained degrees in geology 
and petroleum engineering from Loui- 
siana State University and is a regis- 
tered professional engineer in the State 
of Texas. His 16 years’ close associa- 
tion with petroleum production engi- 
neering problems has included rousta- 
bouting, roughnecking, oil production, 
and refinery work in various felds of 
North Louisiana, Arkansas, West and 
West Central Texas, and on the Loui- 
siana-Texas Gulf Coasts. During this 
time Jackson specialized in gas conser- 
vation, particularly those practices in- 
volving gas-lifting, repressuring, and 
pressure maintenance. 

While in the employ of the Humble 
Oil and Refining Company, Jackson 
had an opportunity to use gun-perfo- 
rating quite extensively in the selective 
completion of wells; and as a result of 
this knowledge he was impressed by 
the contribution Lane-Wells was mak- 
ing to the solution of gas conservation 
and oil production problems. Other 


THE PETROLEUM ENGINEER, December, 1941 


applications of gun-perforating being 
made under Jackson’s supervision in- 
clude selective gas injection for re- 
pressuring and pressure maintenance 
operations. 

In a recent interview Jackson indi- 
cated that he is a firm believer in the 


the tools now available. Constant im- 
provement of existing equipment is re- 
flected in improved services to oil-well 
operators. These technical improve- 
ments will enable operators to compete 
in the future against foreign inroads 
in the international market. 








principle that to do a good job as a 
sales engineer in the oil industry today, 
particularly in our country’s present 
state of emergency, it is essential that 
the sales engineer associate himself 
more closely with the operator’s imme- 
diate and future problems so that he 
may assist in helping his customer do 
a better and more economical job with 


Louisiana Engineering 
Society to Meet 

The 1942 Annual Meeting of the 
Louisiana Engineering Society will be 
held at the St. Charles Hotel, New 
Orleans, on January 9 and 10, 1942. 

An interesting program has been ar- 
ranged. 








Longer Life of Service Assured 
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WITH Keilly PRIMER 


AND PIPE ENAMEL 


@ Bonding firmly to the metal and 
forming a smooth, tough and continuous 
surface that offers no opportunity for the 

intrusion of moisture, REILLY coatings pro- 
vide maximum protection from rust and 
corrosion. Highly resistant to soil stress 
and abrasion, and unaffected by wide ex- 
tremes of temperature, REmLLy Coatings 
give eda "esa pe in any region 
of the country. Ease of application and 
economy are important reasons, also, for 
consideration of these products. Write for 
literature describing all Retry Coatings. 
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REILLY TAR & CHEMICAL CORPORATION 


2513 S. DAMEN AVENUE, CHICAGO, ILLINOIS 


500 FIFTH AVENUE, NEW YORK, NY ST. LOUIS PARK, MINNEAPOLIS NN 
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John Fritz Medal Awarded 
to E. L. DeGolyer 


Everette Lee DeGolyer, consulting 
petroleum engineer of Dallas, Texas, 
and Deputy for Conservation under 
the the Federal Petroleum Coérdina- 
tor for National Defense, has been 
awarded the John Fritz Medal for 
1942. Sponsored by the four Founder 
American Engineering Societies, the 
medal is generally recognized as the 
greatest distinction in the gift of the 
engineering profession. The award to 
Dr. DeGolyer is made in recognition 
of his pioneer work in the application 
of geophysical exploration to the search 
for oil fields. It is estimated that the 
discovery of 3,000,000,000 bbl. of oil, 
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in the United States alone, can be at- 
tributed to this technique. 

According to announcement made 
by A. B. Parsons, secretary of the 
American Institute of Mining and 
Metallurgical Engineers, the presenta- 
tion of the medal will be made under 
the auspices of that institute at a din- 
ner to be held in New York City at 
the Waldorf-Astoria on Wednesday, 
January 14, 1942. Dr. DeGolyer is a 
past-president of the American Insti- 
tute of Mining and Metallurgical 
Engineers. 

Former recipients of the John Fritz 
Medal include George Westinghouse, 
Thomas A. Edison, George W. Goeth- 
als, Orville Wright, Guglielmo Mar- 
coni, Herbert Hoover, and Daniel C. 


advantage... 


( 


ssum@” The Twin Disc Torque Con- 


verter’s characteristic ‘‘slip’’ is a distinct advantage to 


the driller because it provides a safety factor. With 


the table rotating, it prevents the drill pipe from 


snapping off with a sudden shock load. Varying loads 


at the drill pipe are met immediately by the converter’s 


automatic torque-speed adjustment . ... another reason 


why drillers say that a Twin Disc Torque Converter 


gives an internal combustion engine the desirable 


characteristics of steam performance. Twin DISC 


CLUTCH COMPANY, 1329 Racine Street, Racine, Wis. 
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) ILLUSTRATED: Hydraulic 
Torque Converter. 








--Jackling. The Board of Award consists 
of four past-presidents of each of the 
following societies: American Society 
of Civil Engineers, American Society 
of Mechanical Engineers, American 
Institute of Electrical Engineers, and 
the American Institute of Mining and 
Metallurgical Engineers. 

Dr. DeGolyer, a native of Kansas, 
graduated from the University of 
Oklahoma in 1911. After serving for 





E. L. DeGOLYER 


a few years on the U. S. Geological 
Survey, he entered the petroleum in- 
dustry and has been engaged in it ever 
since. He was the first engineer to rec- 
ognize the importance of geophysical 
methods of prospecting for oil; and he 
has been a leader in developing and 
applying new methods since 1914. 
Through these methods vast areas have 
been explored that were not susceptible 
to successful exploration by the study 
of surface geology. He organized and 
was for many years chairman of the 
board of the Amerada Corporation. He 
is now a member of the firm of De- 
Golyer-MacNaughton and McGhee, 
consulting petroleum engineers of Dal- 
las, Texas. In 1940, he was awarded 
the Anthony F. Lucas Gold Medal by 
the American Institute of Mining and 
Metallurgical Engineers in recognition 
of the same outstanding achievements 
in the petroleum industry for which 
he now receives the John Fritz Medal. 





T. I. Phillips Elected Vice- 
President of Westinghouse 


Election of T. I. Phillips as a vice- 
president of the Westinghouse Electric 
and Manufacturing Company was an- 
nounced after a recent board meeting 
by A. W. Robertson, chairman. Phil- 
lips entered the employ of the com- 
pany as a tool maker in 1915 and has 
been assistant to the president of the 
company since February 14 of this 
year. 
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One Method of Constructing Salt Water 
Pits in East Texas Field 


. water disposal in the East 
Texas field is becoming increas- 
ingly important. Whether or not in- 
jection wells are employed in the dis- 
posal program, many companies find it 
necessary to construct open pits to pro- 
vide for evaporation, settling, or both. 
The accompanying photographs show 
briefly the methods employed by one 
company operating in East Texas in 
the construction of salt water pits. 

The first step is to select a site for 
the pit in which preferably the cut and 
fill will balance. Another objective is 
to obtain a site in which clay will be 
encountered at the required depth so 
that the floor of the pit will have a 
satisfactory foundation. The greater 
part of the excavation is made with 
mechanized equipment, including a 
dragline. Loose earth in the dike is 
compacted by means of a sheeps-foot 
roller. Fig. 1 shows a pit after the earth 
work has been completed. The pit 
shown has a capacity of 3000 bbl. The 
base of the pit is a 41-ft. by 41-ft. 
square. The sides of the pit have a slope 
ratio of 2 to 1; consequently, the pit 
at the rim is a 65-ft. by 65-ft. square. 

Prior to lining the pit with concrete 
the concrete beams or “sleepers” are 
installed on the bottom and sides of 
the pit as shown in Fig. 1. These beams 
are approximately 12 in. wide, 3 to 4 
in. deep, and are reinforced with 3-in. 
by 3-in. 10-ga. black iron mesh. To 
assist in the curing process these beams 
are usually covered with wetted bur- 
lap. 
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Fig. 1. Concrete beams are installed prior to applying the cement by guniting 





The next step in the construction is 
to apply a 4-in. coating of No. 37 
or 39 asphalt to the sleepers. 

The entire surface of the pit is then 
covered with 3-in. by 3-in. mesh as 
reinforcement for the concrete, which 
is applied by the pressure method com- 
monly known as guniting. Screeds are 
then installed over each sleeper to pro- 
vide expansion joints in the concrete. 
The general objective in the spacing of 
the beams (and expansion joints) is to 
have no more than a 20-ft. continuous 
length of gunited concrete. 

The methods of applying the con- 
crete follow the conventional methods 
of guniting. The cement and aggre- 
gate (a coarse sand) are mixed dry in 





a 


-_ etd 


an ordinary concrete mixer. The dry 
material is then introduced into the 
hopper of the gunite mixer in which 
water under pressure is introduced. 
The resulting slurry flows from the 
hopper to the point of application 
through long flexible hoses. Concrete 
is built-up to a thickness of 2 in. on 
the bottom and sides of the pit. 
After the guniting operation has 
been completed, the screeds are re- 
moved and the joints filled with as- 
phalt. At one side of the pit a 2-com- 
partment settling sump is provided for 
skimming purposes. One of these sumps 
is shown in Fig. 2. 
rwe—— 
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Fig. 2. Two-compartment skimming sump Fig. 3. A portion of the completed pit 
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OKd by the 
Industry ! 





















Hundreds of oil field and pipe line 
installations prove that Ludlow 
Valves are OK'd by the industry. And 
every year finds many more Ludlow 
Valves going into service. 


Study the four points in the panel 
below. They explain the principle of 
valve construction that Ludlow de- 
veloped and perfected — they point 
out the definite benefits that Ludlow 
Valves offer. Don’t take a chance — 
specify Ludlow for longer life and 
trouble-free performance. 








Ludlow Valve with 
forged steel welding 
flanges. Ludiow Valves 
are furnished in any 
desired sizes and types 
for oil field and pipe 
line service. Write for 
full information—no 
obligation, of course. 


LUDLOW PARALLEL SEAT DOUBLE GATE VALVES 


Smooth, positive operation. Gates positioned di- 
rectly opposite ports before wedging and entirely 
unwedged before being raised. 


Positive closure—even after years of service in the 
open position. 30° wedges. Gates self-adjusting to 
seats. 


Self-cleaning. Seat rings cleaned throughout entire 
stroke. No internal guides te cause foul-up. 


Ready replacement of parts. Simple construction 
to ample tolerances. 





‘LUEZOW 
VA LV MFG-CO-INC: 


TROY-N-Y: 
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Whitney Chain Opens 
Dallas Warehouse 


The Whitney Chain and Manufac- 
turing Company, Hartford, Connecti- 
cut, has announced the opening of a 
new Dallas warehouse at 2826 Elm 
Street under the direction of J. W. 
Anderson, direct factory representative 
for the Mid-Continent area. 








The Dallas warehouse carries a com- 
plete stock of Whitney roller and silent 
chains and couplings and combines the 
services of their previous factory ware- 
houses at 224 East Third Street, Tulsa, 
Oklahoma, and 4411 Navigation Boule- 
vard, Houston, Texas. Sales and engi- 
neering services will be continued from 
these points as in the past. 





Dallas warehouse of Whitney Chain and Manufacturing Company 








San Joaquin Chapter 
A.P.I. Elects 


The year’s last meeting of the San 
Joaquin Valley Chapter of American 
Petroleum Institute was held at the 
Standard 11-C meeting hall, Taft, 
California. Officers for 1942 were 
chosen. Those elected are J. B. Whar- 
ton of Belridge Oil Company, chair- 
man; George O. Suman of Tide Water 
Associated Oil Company, vice-chair- 
man in charge of programs, and C. 
Hall Montgomery, vice-chairman re- 
sponsible for membership. The ten new 
advisory comitteemen chosen are Hugh 
S. Allen of Kern County Land Com- 
pany; W. F. Barbat, O. A. Cavins, and 
K. C. Hayes of Standard Oil Com- 
pany; W. A. Clark and H. C. Stone 
of The Texas Company; P. H. Lehr of 
Shell Oil Company, Inc.; D. K. Mc- 
Lennan of Fellows; J. J. O’Keeffe of 
Richfield Oil Corporation, and T. H. 
Wallace of Western Gulf Oil Company. 

The resignation of W. T. Wood- 
ward, secretary-treasurer for the last 
three years, was followed by his ap- 
pointment to the advisory committee 
to replace Claude E. Peavy, resigned. 
Melvin L. Barlow, instructor in petrole- 
um technology at the Taft Junior Col- 
lege was named the new secretary- 
treasurer. 

In addition to the above-named of- 


ficers, the executive board is composed 
of E. P. Campbell, R. R. Shinn, J. J. 
Wilt, P. C. McConnell, H. G. Barton, 
J. B. Stevens, R. L. Keyes, H. S. Stark, 
Lot Bowen, E. H. Musser, J. B. Wells, 
J. R. Thomas, Elmo Fullmer, K. E. 
Grigsby, D. E. Koch, J. C. Ractor, 
R. E. Sallady, A. L. Tietze, W. J. 
Schultz, A. F. Turman, and Fred E. 
Smith. 


Stewards for the years just closed 
were C. B. Williams and R. S. Bruce; 
technicians, R. W. Fowler and E. B. 
Adams. 


Following the election, the members 
and guests enjoyed a program that in- 
cluded a paper on “Field Application 
of Core Analysis and Depth-Pressure 
Methods to the Determination of Mean 
Effective Sand Permeability,” by N. 
van Wingen of Richfield Oil Corpora- 
tion, Taft; an informal talk on “Pres- 
sure-Volume-Temperature Relations,” 
by C. R. Dodson of Standard Oil Com- 
pany, LaHabra, and a sound movie pro- 
duced by Pacific Gas and Electric Com- 
pany, “Whirling Wheels,” arranged 
through J. R. Minner. 

Juan Zunino, geologist with the 
Argentine Government, was introduced 
at the meeting by C. Hall Montgomery, 
vice-chairman elect. Zunino is in this 
country observing various oil industry 
practices. 
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Imitated but never duplicated, the France 
ring is manufactured in three sections. The 
contacting faces form the lines of an equi- 
lateral triangle. As the ring is expanded or 
contracted, the sections must move in or 
out radially equal distances from the cen- 
ter of the rod to which the ring is fitted. 


This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Metal Packing. 


After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 
tension. 


For installation in engines, pumps and 
compressors—under all conditions of serv- 
ice, France Full-floating Metal Packing 
means true economy in the 
long run. 


Permit France Engineers 
to analyze your packing 
requirements. 


Write for Catalog M-3 
Satisfaction 


Guaranteed a 
THE FRANCE PACKING COMPANY 


Tacony Philadelphia Penna. 


Mid-Continent Representative: 
MR. J. M. FULLER, 3725 W. Seventh St. 
FORT WO b S 





RTH, TEXA 


Original 
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METAL PACKING 








Petroleum Industries 
Association Elects 
New Officers 


R. L. Peurifoy, dean of the engineer- 
ing department of Texas A. & I. Col- 
lege at Kingsville, was elected president 
of the Petroleum Industries Association 
recently, at the first fall meeting of the 
organization at Alice. 


George L. Noble, Jr., district man- 
ager of priorities for the Office of Pro- 
duction Management at Houston, 
Texas, discussed the question of priori- 
ties for the gathering of more than 100 
South Texas members of the petroleum 
and gas industry and other allied 
petroleum workers. 

Other officers elected were: J. A. 
Huff, Alice, first vice-president; Ed 
Breedlove of Alice, second vice-presi- 
dent; Frank H. Dotterweich of Texas 
A. & I., Kingsville, third vice-presi- 
dent; J. W. Rockwell, fourth vice- 
president; Ted Brammer of Robstown, 
secretary-treasurer; and directors: M. 
M. Miller of Alice, Knox Miller of San 
Antonio, Frank Bridwell of Alice, 
Harold Decker of Corpus Christi, H. 
P. Kemp of Alice, E. E. DeBack of 
Corpus Christi, J. W. Gorman of Freer, 
Chas. Bryant of Corpus Christi, R. D. 
Shinkle of Alice, T. C. Shaw of Woods- 
boro, and Pat Downing of Alice. 


Retiring officers include J. V. Polk, 
Woodsboro, vice-president; J. A. Huff 
of Alice, M. G. Spencer of Victoria, 
directors. 

The association meets once each 
month to discuss various problems of 
the petroleum industry in South Texas 
and to exchange ideas on various phases 
of the technical processes involved in 
that industry. 





Vinson Supply Opens 
Amarillo Office 


Vinson Supply Company, Tulsa, 
Oklahoma, has announced the opening 
of its new branch office in the Rule 
Building, Amarillo, Texas. This expan- 
sion will enable the Vinson Supply 
Company to better serve the Texas 
Panhandle territory. 


The Amarillo office is in charge of 
W. Dow Perry, who for the last sev- 
eral years has been in charge of this 
area for the Joseph A. Coy Company. 
The opening of the newest Vinson 
branch brings to four the number of 
offices maintained by the company in 
Oklahoma and Texas. The others are 
in Dallas, Odessa, and Tulsa. Manu- 
facturers represented include Fisher 
Governor Company, Chase Brass and 
Copper Company, Tube-Turns, Inc., 
and National Tube Company. Stocks 
are maintained in Tulsa and Odessa. 
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The DUAL 
RESPONSIBILITY 
of SAND-BANUM 


ELIMINATES OLD 
and 
PREVENTS NEW 
Boiler Scale and Corrosion 
without harm to 
Equipment or Personnel 


That's the Record—the Proof 
is yours for the asking. 





"The 
Entirely 
Different Boiler 
and Engine Treatment”’ 






SAND-BANUM comes in the 
handy 16-oz. can that so read- 
ily goes from job to job. Use 
ounces only once each week. 
One can protects one 250-h.p. 
boiler for one month. 





AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza 
New York City 


Stocks carried by 


WESTERN SAND-BANUM COMPANY 
Houston, Texas Fresno, California 
and at other convenient points including 

leading supply houses. 


* 
Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 
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CHROME CLAD 
STEEL TAPES 


UF KIN 


Tired of trying to use a hard- 


to-read, old fashioned steel 
tape with worn off markings? 


Then now’s the time to get 


your new Lufkin “Anchor’— 
the tape with the Chrome Clad 
Line that oilmen everywhere 
are praising. Its jet black 
markings. are easy to read 
against the satin chrome sur- 
face that won’t rust, crack chip 
or peel. The genuine leather, 
hand stitched case is pleasing 
to handle and as sturdy as the 
line it holds. To really appre- 
ciate the “Anchor” you should 
ask your dealer to let you see 
it. Write us for free Catalog. 


[UFHIN 


SAGINAW, MICH. New York City 





TAPES—RULES— PRECISION TOOLS 
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C. J. Coberly Director 
Consolidated Steel 


Clarence J. Coberly, president of 
Kobe Incorporated, was elected a di- 
rector of Consolidated Steel Corpora- 
tion, Ltd., at the recent meeting of its 
beard of directors. Coberly will fill the 

vacancy caused by the death of Donald 
| G. Henderson. 
Coberly, long prominent in the engi- 
neering field, is well known to members 
of the petroleum industry. He was 
| graduated from Stanford University in 

1915, and for three years was engaged 
| in oil-well tool manufacturing. Early in 

1918, he became identified with the 
California Compressed Gas Company in 
| charge of engineering, and it was he 
| who designed and perfected the well 
| known “Purox” equipment. With the 
|development of the Signal Hill, Santa 
\Fe Springs, Torrance, and Baldwin 

Hills oil fields, Coberly recognized the 

need for a scientifically engineered well 
|screen. His research along this line re- 
| sulted in the invention of the Kobe 
| Process and pipe slotting equipment, 








C. J. COBERLY 


now covered by more than 40 U. S. 
and foreign patents. Kobe Incorporated 
was formed in September, 1923, and 
the company derived its name from 
the nickname by which Coberly has 
always been known. 

Coberly has also developed the Kobe 
Hydraulic Oil Well Pump, which oper- 
ates successfully from depths as great 
as 9750 ft. 


| Valve and Meter Representatives Meet in San Francisco 


Following the official sessions of the 
| American Petroleum Institute, held in 
San Francisco recently, more than a 
score of officials and representatives of 
| Merco Nordstrom Valve Company and 
| Pittsburgh Equitable Meter Company 
| met for the discussion of 1942 activi- 
| tives. They reported from various parts 
|of the country. Colonel W. F. Rock- 
| well discussed policies of the two com- 
| panies and conditions confronting the 
| organization, priority situations, and 





plans for immediate expansion. Studies 
of production facilities were made at 
the Oakland plant of the companies. 

In the accompanying photograph: 
First row: H. Boezinger, vice-presi- 
dent in charge of west coast sales; 


| Colonel W. F. Rockwell, president, and 





Captain A. E. Higgins, vice-president 
and general sales manager. 

Second row: Orville Cochran, Kansas 
City; Jack Siedentopf, Pittsburgh; 
Hank Gottwald, New York City; 
George Scherer, director of research, 
Oakland; Arthur Kerr, vice-president 
in charge of Mid-Continent sales, 
Tulsa; Charlie Bergman, San Francisco; 
Dick Ford, San Francisco, and Jack 
Cottrell, Tulsa. 

Third row: Ernie Adams, Los An- 





geles; Carl Madison, Houston; Russ 
Waters, Oakland; Ralph Marriott, St. 
Louis; Bill McLaughlin, Dallas; Gil- 
bert Bowman, Oakland; Ed Hedene, 
chief engineer, Oakland; Pete Maxfield, 
Los Angeles; Andy Fomilyant, Los An- 
geles; Paul Kreuch, Chicago, and Fred 
Webster, San Francisco. 
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START °42 


with this 


GOOD 


RESOLUTION 


Kintved 


. that all equipment purchased dur- 
ing 1942 must be of a quality which 
will not require replacement during 
the national emergency. 

It pays to keep a good resolution at 
any cost. But—when you standardize 
on CHIKSAN All-Steel Rotary Hose, 
it actually pays you in dollars and 
cents ! 

A comparison of 
costs between Chik- 
san and other types 
of rotary hose shows 
you can actually 
profit from this 
good resolution. 
Start the New Year 
right by standardiz- 
ing on CHIKSAN 
All-Steel Rotary 
Hose. 


4” and 5” Sizes 
for Drilling 


3” for Standby and 


Pressure Service 


SPECIAL LENGTHS 
TO ORDER 





GULF ENGINEERS, INC. 


Distributors in Texas, Louisiana, Arkansas, 
and New Mexico 


WELL EQUIPMENT CO. 


Distributors in Oklahoma and Kansas 


Chis tlt VOOL COMPORY 


BALL BEARING SWING JOINTS 
for ALL PURPOSES 


CALIFORNIA 


All STEEL ROTARY HOSE 
CIRCULATING HEADS - MUD GUNS 
THREE-WAY DISC BIT 
STANDARD and HEAVY DUTY REAMERS 
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W. P. Gage Made 
Vice-President Shell 
Chemical Company 


W. P. Gage, 32-year-old manager of 
Shell Oil Company’s development di- 
vision, has been appointed vice-presi- 
dent in charge of manufacturing and 
technical development for the Shell 
Chemical Company, according to an 
announcement just made by the latter 
company. 

In his new position he will be located 
in San Francisco, headquarters for the 
Shell Chemical Company, and will be 
primarily concerned with improve- 
ments and additions to plant facilities 
for the production of chemical by- 
products of petroleum. 





J. C. Gordon Joins 
Dallas Bank 


J. C. Gordon became petroleum engi- 
neer with the First National Bank at 


Dallas, Texas, December 1, succeeding | 


Roy N. McBride, now oil appraisal 
engineer for the bank. 


Prior to becoming petroleum engi- 
neer with the bank, Gordon had been 


J. C. GORDON 


general superintendent for the Illinois 
Oil Company at Kermit, Texas. 


A mechanical engineer graduate, 
Gordon was employed with Chestnutt 
and Smith Company as the beginning 
of his wide and varied experience in 
the petroleum and gas and related 
industries. 


He was employed by the Pure Oil 
Company and sent to Mexia, Texas, in 
1923 as mechanical and gas engineer. 
In 1931, he became a design engineer 
with Black, Sivalls, and Bryson. 


In 1933 he was sent to Venezuela 
by the Standard Oil Company of New 
Jersey. During his 6 years of work in 
the tropics, Gordon was employed as 
petroleum engineer with two affiliated 
companies of Standard. 
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WALL CLEANING GUIDES 


Have been used for cementing casing 
in these fields: 


TEXAS GULF COAST 


Withers Anahuac 
Vanderbilt Amelia 

West Ranch Segno 

Lolita Galveston Bay 

LaWard Lovell’s Lake 
North Markham Clodine 
Katy League City 
Bessie Heights Dickinson 
Fairbanks West Columbia 
Magnet Maubro 
Tomball North Thompson 


LOUISIANA GULF COAST 


North Crowley Chalkley 
Gueydan lowa 
Porte Barre Erath 
Ville Platte Saint Gabriel 
Hackberry Jennings 
SOUTHWEST TEXAS 
Sullivan City Greta 
McFaddin Colorado 
Fagan Placedo 
Keeran Ranch Plymouth 
Midway Minnie Boch 
North Clara Driscoll Freer 
Hoffman Boyle 
Flour Bluff 


OTHER TEXAS FIELDS 


East Texas Field Crane 
Chapel Hill Denver City 
K.M.A Aspermont 


Slaughter Pool 


And 37 other Texas fields in which 
only one company is operating. 


WEST COAST 
West Montebello Kettleman Hills 
Rosecrans Rincon 
Rio Bravo Midway Sunset 
Dominguez Wilmington 
Ventura Ave. L. B. Harbor 
Signal Hill Santa Maria 
Del Valle Coalinga N. E. 
Huntington Beach Coyote Hills 

. - and others 

OTHER FIELDS 
ILLINOIS: INDIANA: 
Roland Griffin 
Brownsville MISSISSIPPI: 
Dale Tinsley 
Albion 


This wide usage PROVES the success- 
ful performance of B and W Guides in 
removing mud cake, centering casing, 
prevention of channeling and increas- 
ing percentage of successful com- 
pletions. 


SEND FOR BULLETIN 102 


= BiscW, 
RU 
BARKIS Inc. / 


KENNETH 
WRIGHT 


OLE em a 
Makers of 


B and W Wall Cleaning Guides 


Gulf Coast & Foreign Distributors of 
NELSON Pre-Packed Gravel LINERS 


WILLIS ROTARY CHOKES 


WEST COAST 
3545 CEDAR AVENUE 
LONG BEACH, CALIFORNIA 
TELEPHONE: LONG BEACH 4.8366 


GULF COAST 
1105. COMMERCE BUILDING 
HOUSTON, TEXAS 
TELEPHONE: PRESTON 9783 
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Look for the Arm and Hammer 


ARMSTRUNG BROS. 


STUB END WRENCHES 
These extra heavy, ruggedly designed 
Chrome Vanadium Steel Wrenches take 
long tubular slip-over handles, stand up 
to long leverage... tighten screws, bolts 
and nuts far tighter or loosen them even 
when badly corroded. These are ideal 
wrenches around rigs, pipe lines and for 
general heavy duty work. Three types 
(from 1144” to 314”) with long hollow 
tubular steel handles, each of which fits 
several sizes. 





S00QNVH yvinens 





ARMSTRONG BROS. TOOL CO. 


"*The Tool Holder People’’ 
331 N. Francisco Ave., Chicago, U. S. A. 












WALK IN SAFETY 


over nails, spikes, 
jagged metals 


Lost time injuries due to foot puncture 
wounds are banished along with costly 
compensation claims, with Bullard Pro- 
tective Insoles. Two layers of a new rug- 
ged flexible plastic give positive protec- 
tion. Glove-fitting woven cover gives 
cushion-comfort inside boots or shoes. 
Non-absorbent and completely flexible; 
weighs but 2 oz. Sizes 6-11. 


NEW FOOT COMFORT 


New materials of flexible plastic, 
with woven “cushion” cover 
adds comfort to protection. 










Ask for prices 
and suenenre 
leaflet. xy E. D. 
BULLARD 
Co., 275 Eighth 
St.,San Francis- 
co, Calif. 8-9 
















Protection with com- 
fort! So flexible, the 
sole can be rolled in 
a circle! 

Weight, 2 oz.! 


Everything 


BULLARD 


in Safety 


BULLARD ,.02 INSOLES 
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The American Association of Oil- 
well Drilling Contractors’ first annual 
meeting, held in Dallas, November 13 
and 14, was so successful that officers 
and directors are already planning an 
expanded program for 1942. Attend- 
ance was about 300, remarkably high 
for a first meeting, and intense inter- 
est was shown in both committee meet- 
ings and general sessions. Every major 
producing district in the United States 
was represented. A bound volume con- 
taining a full report of the meeting 
will be sent soon to all members. 

Officers elected for 1942 are: 

President, J. E. Brantly, Los Angeles, 
California. 

Assistant to president, W. D. Mc- 
Bee, Dallas, Texas. 

Vice-president at large, Harry L. 
Edwards, Houston, Texas. 

Vice-president for cable tools, Ben 


J. E. BRANTLY, President 


HARRY L. EDWARDS 
Vice-President at Large 




















First Annual Drilling Contractors Meeting a Success 


M. McGraw, Crossville, Illinois. 
Treasurer, C. J. Paine, Dallas. 
Executive secretary, Brad Mills, Dal- 

las. 

The number of directors in each 
region has been increased to three, and 
the number of directors at large to 25. 
Directors selected are: 

Directors carrying over whose terms 
expire in 1942—Pacific Coast: Walter 
Buaas, Bakersfield, California. Permian 
Basin: C. J. Davidson, Fort Worth, 
Texas. North Central Texas: J. J. 
Moran, Wichita Falls, Texas. Central 
Mid-Continent Basin: A. S. Ritchie, 
Wichita, Kansas. Cretaceous and Terti- 
ary Basins: J. I. Roberts, Shreveport, 
Louisiana. Gulf Coastal Region: E. B. 
Rubsamen, San Antonio, Texas. North 
Central Paleozoic Basin: Walter G. 
Tschudin, Mt. Vernon, Illinois. Rocky 
Mountain Region: (no carryover). Ap- 





C. J. PAINE, Treasurer 





W. D. McBEE 
Assistant to President 
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palachian Region: Wallace E. Haupt, 
Greensburg, Pennsylvania. 


New directors who will serve until 
1943—Pacific Coast: Thomas P. Pike, 
Los Angeles, California. Permian Basin: 
George Cree, Pampa, Texas, and Ed 
Warren, Midland, Texas. North Cen- 
tral Texas: Frank Wood, Wichita 
Falls, Texas. Central Mid-Continent 
Basin: Glenn Campbell, Tulsa, Okla- 
homa, and Frank Stickle, Tulsa, Okla- 
homa. Cretaceous and Tertiary Basins: 
N. H. Wheless, Shreveport, Louisiana. 
Gulf Coastal Region: Cecil N. Housh, 
Houston, Texas, and Horace Fitzpat- 
rick, Corpus Christi, Texas. North 
Central Paleozoic Basin: Harvey H. 
Sims, Salem, Illinois, and Ben McGraw, 
Cronville, Illinois. Rocky Mountain 
Region: Don Martin, Denver, Colo- 
rado. Appalachian Region: John J. 
Klise, Wooster, Ohio. 

Directors-at-large are: Will I. Lewis, 
Mt. Vernon, Illinois; Leslie Fain, Okla- 
homa City, Oklahoma; M. J. Delaney, 
Dallas, Texas; J. E. Brantly, Los An- 
geles, California; C. J. Paine, Dallas, 
Texas; Harry L. Edwards, Houston, 
Texas; Warren §S. Churchill, Tulsa, 
Oklahoma; Howard P. Holmes, Dallas, 
Texas; Joseph Zeppa, Tyler, Texas; 
Cyrus Bell, Los Angeles, California; 
Glenn H. McCarthy, Houston, Texas; 
Grady H. Vaughn, Dallas, Texas; Al 
A. Buchanan, San Antonio, Texas; 
George Livermore, Lubbock, Texas; 
George F. McQueen, Fort Worth, 
Texas; A. R. Dillard, Wichita Falls, 
Texas; George H. Lang, Tulsa, Okla- 
homa; Lon Cron, Houston, Texas; A. 
T. McDannald, Houston, Texas, and 
Louis Franklin, Houston, Texas. 


The Executive Committee consists 
of: J. E. Brantly, Warren S. Churchill, 
C. J. Davidson, Harry L. Edwards, Ben 
M. McGraw, A. S. Ritchie, C. J. Paine, 
and Al Buchanan. 





BRAD MILLS 
Executive Secretary 
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Tool Men Meet 


The meeting of the Service Tools In- 
dustry recently held in Chicago, Illi- 
nois, has formed a Coérdinating Com- 
mittee for National Defense to repre- 
sent the industry before O.P.M. and 
the Steel Allocation Board. 


The committee is headed by Dillion 
Stevens, vice-president of the Plomb 
Tool Company. Other members are E. 
J. Wilcox, J. H. Williams and Com- 


pany; Roger Palmer, 
Snap-On Tools Corp.; 
W. F. Costello, New 
Britain Machine Co.; 
A. J. Male, Bonney 
Forgeand Tool 
Works; W. R. Hors- 
ford, Duro Metal 
Products Co., and 
Edward Norris, Utica 
Drop Forge and Tool 
Corporation. 








DILLON STEVENS 




















McEVOY 


COMPANY 
“OIL WELL EQUIPMENT” SINCE 1906 


TEXAS AT MILBY e HOUSTON, TEXAS ¢@ TELEPHONE C-2288 


SEE McEVOY’S 
20 PAGE SECTION 
IN YOUR 
COMPOSITE CATALOG 


CHRISTMAS TREES 
COUNTER HYDROSTATIC GAS LIFTS 
SCREENS 
PACKERS e SET SHOES 























Honolulu Oil Corp.’s recently completed 14,622’ hole at 
Buena Vista Hills, Calif., is the second deepest hole ever 
drilled. Two Link-Belt 48’ x 60” vibrating mud screens were 
} used to properly recondition the drilling mud ... one as a 

~ mg Ay circulation volume required dual screen opera- 
tion. e world over you'll find Link-Belt screens keeping 
drilling mud free of destructive materials ... keeping the drill- 
ing fluid situation well in hand. 


LINK-BELT COMPANY, Philadelphia, Houston, Dallas, Los Angeles, 
New York, Toronto. Sold by most supply houses. 


LINK-BELT MUD SCREEN 
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Now when speed is so vital 






You can set this Work- 
Sve RIED 


No. 65R to thread 
VTA" VA" or 2" pipe 


tt (00ectndd! 


——— 


ou UP workholder, 
set cam post to pipe 
size, spin it down—turn 
workholder cam plate 
tosize—putonthe pipe, 
tighten one screw—and 
start threading! You 
won't believe how fast 
and easy till you have 
tried it—a real saver of 
precious time and e 

Dependable? This ally 
tested all-steel and mal- 
leable-alloy tool, with 
drop-forged tool steel 





cam plates and high speed steel chaser dies, does all | 
you can ask of it — more smooth accurate threads on | 
any pipe in less time than you’ve ever been able to cut 
before. Hundreds of thousands in use. Try this RIFAID | 
No. 65 at your Supply House — today! 

THE RIDGE TOOL COMPANY, ELYRIA, OHIO 





te WORK-SAVING PIPE TOOLS ae 
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TRADE LITERATURE | 


What to Wrute For 


POPP OO OOO rrr rr rrr er ore) 





Mason-NEILAN REGULATOR COMPANY, 1190 Adams 
Street, Boston, Massachusetts, has just released its new gen- 
eral Catalog No. 41. Copy of the catalog will be sent on 
request. It contains descriptions of many standard items in 
the Masoneilan line and includes illustrations and technical 
data. 

sctouniiibisaaatie 

Koprers CoMPANY, Tar and Chemical Division, has pub- 
lished an 8-page folder summarizing all of Koppers’ im- 
portant products, plants, and services. The folder will be 
sent on receipt of written request. Address Koppers Com- 
pany, Pittsburgh, Pennsylvania. 

eee 

THE Brown INSTRUMENT Company, Philadelphia, Penn- 
sylvania, is releasing a new Catalog No. 8301, entitled “In- 
dustrial Control Devices—Products of Minneapolis-Honey- 


| well Regulator Company.” This 56-page, large size, two- 


color catalog is a comprehensive source of information for 
all interested in learning how production may be increased, 
costs lowered, and product quality improved through the 
judicious use of automatic control of industrial processes, it 
is stated. The company will gladly send a copy free on 
request. 
Pe een 
E. M. SMitH Company, 600-650 South Clarence Street, 
Los Angeles, California, urges those interested to obtain 
from supply dealers or write for their bulletin No. 16-OF, 
describing the new Grizzly Wire-Line Turn Back. 
———<> 
BULLETIN No. 15 published by the National Tube Com- 
pany, Pittsburgh, Pennsylvania, contains an explanation of 
the features possessed by National seamless casing and drill 
pipe. A written request will bring your copy without delay 
or obligation. 





an aneees 


COMPLETE INFORMATION on J-M 420 Rotary Lining is 
contained in brochure FM-10A, published by Johns-Man- 
ville, 22 East 40th Street, New York, New York. Copies of 
the brochure will be sent on request. 

— -<>> _— 


FRANCE PACKING, the packing said by its manufacturer 
to have a “ring of distinction,” is described and illustrated 
in Catalog M-3. Full description for installation in engines, 
pumps, and compressors, under all conditions of service, is 
contained in the catalog. Write The France Packing Com- 
pany, Tacony, Philadelphia, Pennsylvania, for your copy. 

—_—- --<>-— i 

FOR A DETAILED DESCRIPTION and discussion of Foxboro 
Model 30 Stabilog Controller, write for Bulletin A252. Ad- 
dress The Foxboro Company, 130 Neponset Avenue, Fox- 
boro, Massachusetts. 

ini 


THE BANTAM BEARINGS CORPORATION, South Bend, In- 
diana, is releasing Bulletin P-104 containing details on the 
Quill Bearing. A copy may be obtained by addressing the 
company. 

a ee 

Data Book No. 1775 describes the “Friction Fighter” 
roller bearings manufactured by the Link Belt Company, 
New York, New York. A copy will be sent on request. 
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A 20-PAGE DESCRIPTIVE BULLETIN, No. 508E, and illus- 
trated catalog No. 701 describe the Louis Allis explosion- 
proof motors point by point and the Louis Allis induction- 
type motor, respectively, for every industrial requirement. | 
Copy of the bulletin and catalog may be obtained by ad- | 
dressing The Louis Allis Company, Milwaukee, Wisconsin. | 





a> -— 

B anv W Inc., “Well Completion Specialists” and manu- 
facturers of the B and W wall cleaning guides, announce 
release of Bulletin 102, describing the use and advantages of 
the guide. A copy of the bulletin will be sent on request by 
addressing B and W Inc., 3545 Cedar Avenue, Long Beach, 
California, or 1105 Commerce Building, Houston, Texas. | 





el 
| 
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Promotions by "Oilwell" 


M. F. (Mike) Hazet, formerly district sales manager for | 
Oil Well Supply Company in East Texas, North Louisiana, | 
and Arkansas, has been appointed assistant division sales | 
manager with headquarters at Houston, Texas. He will| 
supervise sales activities in “Oilwell’s” Southwest Texas and | 
Gulf Coast districts. The latter is a new district, comprising | 
the areas formerly designated as the Houston District and 
the South Louisiana District. Since April, 1941, he has been | 








M. F. HAZEL R. H. CHRISTY 


P. H. SHEPHERD 


district sales manager of the East Texas, North Louisiana, 
and Arkansas District, with headquarters at Shreveport, 
Louisiana. 


RacpH H. Curisty, formerly district sales manager of the 
Houston District, has been appointed district sales manager 
of ‘“Oilwell’s” new Gulf Coast District. He will continue to 
make his headquarters at Houston. 

Paut H. SHEPHERD, formerly district sales manager for 
the South Louisiana area, has been appointed district sales | 
manager of the company’s East Texas, North Louisiana, and | 
Arkansas District with headquarters at Shreveport. 


ee 


| 
War Cancels 1942 International | 
Petroieum Exposition | 


The International Petroleum Exposition, scheduled to be | 
held in Tulsa, Oklahoma, next May has been canceled by | 
directors of the show. | 

Although many of the supply men expressed the belief | 
that the show must be perpetuated and its $550,000 assets | 
maintained, they agreed that because of the war and troubled | 


priority problem, the show would be abandoned in 1942. | 


The decision to cancel the exposition came after F. F. | 
Murray, Oil Well Supply Company manager, declared that | 
the unanimous vote of the 47 members of the Petroleum | 
Equipment Suppliers Association, representing 128 members | 
of that body and constituting more than 90 percent of oil- | 
well supply manufacturers, was that it was not propitious. 
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STREAMLINE 
DRILLING MUD FLOW 


= ) 
| 1. Stop the turbulence and swirl- 
ing of mud that cause scour- 
ing and grooving of Drill 
Pipe at the ends of protectors 
and around tool joints. 


2. Save water and mud weight- 
ing material. 


3. Prevent mud from lodging 
between protector and drill 
pipe. 


4. Note the lips that are molded 
integrally in new Patterson- 
Ballagh Lip Protectors. All 
the swirl of the mud is taken 
by the highly abrasion resist- 
ant lip of the Protector. 


5. Add 15% more grip area. 


6. One more Patterson-Ballagh 
contribution to the speed and 
economy of Drilling Wells 
with real savings in equip- 
ment. 


40,000 tested Lip Protectors 
show that all these advantages 
are enjoyed. 


PATTERSON-BALLAGH 
CORPORATION 


Los Angeles @ Houston @ New York 
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Ka Patterson-Ballagh Lip Protector 

. streamlines mud flow and pre- 

vents destructive ringing and 
scouring on drill pipe 


PATTERSON-BALLAGH 


LIP PROTECTORS 
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Rockford Clutches 
Go moun Big in Any Rig! 


Rockford 
Over-Center 
Clutch 


The prospecting rig shown 
; below is one of many types of 
weg Oil field equipment employing 
. “9 Rockford Clutches. Operating 
4 easily and smoothly over long 
ei periods without adjustment, 
Rockford Over-Center and Spring-Loaded 
Clutches prove highly satisfactory and economi- 
cal in pumping and drilling operations, power 
units, tractors and all other applications. 
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Rockford Over-Center Clutches lock in or out 
of engagement; Spring-Loaded type works like 
an automobile clutch. Also available are 
Rockford Power Take-Offs which accommodate 
any type of plate clutch and 

fit standard S.A.E. flywheel 
housings. Specify Rockford 
Clutches! 


Builders of clutch operated 
equipment are invited to use Rockford 
our free engineering service. Spring-Loaded 
Write us today. Clutch 


et on. 
~ alt $ 








Rockford Drilling Machine Division 


Vv Borg - Warner Corporation v 
1303 Eighteenth Ave., Rockford, Illinois, U.S. - 


Over-Center, Spring-Loaded and Pullmore Clutches 





DURAMETALLIC (gu 3. CORPORATION 
a/ MICHIGAN 


KALAMAZOO 
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Mid-Continent District A.P.I. 
to Meet in Tulsa 

The Spring Meeting of the Mid-Continent District, Amer- 
ican Petroleum Institute Division of Production, will be held 
in Tulsa, Oklahoma, at the Mayo Hotel, March 26 and 27, 
1942, it has been announced. 

Committees that have been appointed to handle the vari- 
ous details in connection with the 1942 meeting are: 

General Committee on Arrangements: H. M. Stalcup, 
chairman, Skelly Oil Company, Tulsa, Oklahoma; Roscoe 
Ayers, Bethlehem Supply Company, Tulsa; F. E. Bernsen, 
Lucey Products Corporation, Tulsa; P. H. Bohart, Gulf Oil 
Corporation, Tulsa; W. M. Bovaird, Bovaird Supply Com- 
pany, Tulsa; D. E. Buchanan, Hanlon-Buchanan, Inc., Tulsa; 
C. W. Flint, Tulsa Rig and Reel Company, Tulsa; M. T. 
Gilbert, Mid-States Oil Corporation, Tulsa; Dana Kelsey, 
Sinclair-Prairie Oil and Gas Company, Tulsa; A. J. Kerr, 
Pittsburgh Equitable Meter Company, Tulsa; H. W. Ladd 
(ex-officio) , Stanolind Oil and Gas Company, Tulsa; R. W. 
McDowell, Mid-Continent Petroleum Corporation, Tulsa; 
D. G. Mann, The National Supply Company, Tulsa; C. V. 
Millikan, Amerada Petroleum Corporation, Tulsa; R. B. 
Roark, Shell Oil Company, Inc., Tulsa; E. E. Robbins, Oil 
Well Supply Company, Tulsa; C. S. Sanders, Stanolind Oil 
and Gas Company, Tulsa; O. C. Schorp, The Carter Oil 
Company, Tulsa; J. L. Shakely, Frick-Reid Supply Corpora- 
tion, Tulsa; D. R. Snow, Barnsdall Oil Company, Tulsa; 
Carl Swanson, Continental Supply Company, Tulsa; Dee 
Sykes, Baroid Sales Division, National Lead Company, Tulsa; 
W. K. Warren, Warren Petroleum Corporation, Tulsa; Al 
West, Continental Oil Company, Tulsa; W. K. Whiteford, 
British American Oil Producing Company, Tulsa, and C. O. 
Willson, The Oil and Gas Journal, Tulsa. 

Program Committee: C. D. Miller, chairman, Barnsdall Oil 
Company, Tulsa; E. O. Bennett, Continental Oil Company, 
Ponca City, Oklahoma; H. F. Beardmore, Amerada Petroleum 
Corporation, Tulsa; Ralph Clark, Gulf Oil Corporation, 
Tulsa; Pat McDonald, British American Oil Producing Com- 
pany, Oklahoma City, Oklahoma; J. S. Montgomery, Phil- 
lips Petroleum Company, Bartlesville, Oklahoma; R. P. Mos- 
crip, Shell Oil Company, Inc., Wichita, Kansas, and Chas. 
\Galloup, Texoma Natural Gas Company, Amarillo, Texas. 

Publicity Committee: C. O. Willson, chairman, The Oil 
and Gas Journal, Tulsa; C. V. Barrows, Daily Oklahoman, 
Oklahoma City; N. D. Bartlett, Amarillo Globe News, Ama- 
rillo, Texas; Paul S. Hedrick, Tulsa Daily World, Tulsa; 
Harry E. Hoare, The Pampa News, Pampa, Texas; Joseph A. 
Kornfeld, Wichita Beacon, Wichita; Andy Rowley, Tulsa 
Tribune, Tulsa; Frank Taylor, The Oil Weekly, Tulsa, and 
W. Townsley, Great Bend Tribune, Great Bend, Kansas. 

Meeting Room Facilities Committee: A. J. Kerr, chairman, 
Pittsburgh Equitable Meter Company, Tulsa; H. F. Beard- 
more, Amerada Petroleum Corporation, Tulsa, and Jack 
Powers, Bethlehem Supply Company, Tulsa. 

Registration Committee: H. W. Ladd, chairman, Stanolind 
Oil and Gas Company, Tulsa. 

Entertainment Committee: Dee Sykes, chairman, Baroid 
Sales Division, National Lead Company, Tulsa. 





F. W. Morris Moved Up by Spang 
Chalfant, Inc. 


Spang Chalfant, Inc., announces the appointment of Frank 
W. Morris as manager of sales, West Coast territory, succeed- 
ing J. V. Greer, resigned. 

Morris’ headquarters will be in the Ohio Oil Building, Los 
Angeles, California. Frank Morris has been associated with 
the Spang Chalfant sales organization for a number of years 
and just recently was manager of sales for the Dayton Pipe 
Coupling Division of National Supply Company, Pittsburgh. 


THE PETROLEUM ENGINEER, December, 1941 

















. | 
‘Book ‘Keviews 











Sixty-Year Index, A. S. M. E. Technical Papers, 1880- 
1939. Published by The American Society of Mechanical 
Engineers, 29 West Thirty-Ninth Street, New York, New 
York. 200 pp. Price $3.75. 


An index covering all the technical papers published in 
Transactions from 1880 to 1939 and in Mechanical Engi- 
neering from 1908 to 1939. More than 10,000 items were 
necessary to cover all the papers. The index contains 768 
subject headings under which the items are chronologically 
arranged. Each paper is listed under as many subject heads 
as is required with attention directed to related articles by 
700 cross-references. The author index gives the subject 
headings and year under which each author’s paper is listed 
in the subject index. 


Flow of Water in Pipes and Pipe Fittings, by John R. 
Freeman. Published by The American Society of Mechanical 
Engineers, 29 West Thirty-Ninth Street, New York, New 
York. 350 pp. Price $8.00. 


This book contains 350 pages, 9 by 11% in. in size, and 
describes the experiments and presents the computation of 
results, sketches and schedules of pipes, notes on the interior 
surface, more than 150 tables of results, and about 200 illus- 
trations. 


The experiments described were made in the nineties, but 
the results are applicable to present-day pipe and fittings. 
The investigation is said to be the most comprehensive single 
research ever made on the subject and has developed so much 
valuable data on artificial roughness in pipes and on pipe fit- 
tings that those interested in hydraulics and fluid mechanics 
will want to become acquainted with the experiments and 
the results obtained. Results of the experiments are com- 
pared with more recent experiments and are discussed in the 
light of recent developments and analysis. 





Nomads Entertain at A.P.I. Convention 


Marking what is destined to be the first of a series of 
annual cocktail parties, the California Nomads entertained 
visiting brethren from New York, Houston, and Tulsa chap- 
ters during the A.P.I. Convention in San Francisco. The 
affair, a combination buffet supper and cocktail party, was 
held at the San Francisco Stock Exchange Club. Strictly invi- 
tational and originally planned for 300 guests, all records 
were broken with a total attendance of 389. In addition to 
nearly 100 California Nomads and ladies, between 30 and 40 
foreign oil men, together with various A.P.I. officials and 
prominent oil company executives were among those present. 
Visiting Nomads, including wives, from the New York, 
Houston, and Tulsa chapters totaled more than 70. 


Ernie Fowks, president of the California Nomad chapter, . 


in speaking of the affair, said: ‘Our executive board feels 
that we have taken the lead in inaugurating one more idea 
that will help to bring Nomads together at frequent inter- 
vals regardless of where they may travel. We are confident 
that other Nomad chapters will carry out the idea at subse- 
quent A.P.I. conventions.” 

The arrangements committee, headed by Bart Gillespie, 
was comprised of Ted Sutter, Steve Bechtel, Bill Bettis, Hi 
Cassidy, Elmer Decker, Henry Pullman, Earl Rees, and 
Charles Toll. 
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FULTON SPRING-TYPE 
REGULATOR 


The regulator here shown 
is preferable in remote, 
out-of-the-way places, to 
one of the lever type, as 
| it protects itself against 
i tampering or injury by weather. 
| Its compact, light-weight design 
reduces handling and installation 
costs. Equipped for high pressure, 
it reduces from 300 pounds 
to any desired pressure be- 
tween 10 and 50 pounds. 
For low pressure, reduces 
from a maximum of 50 lbs. 
to any outlet pressure be 
tween 4 ounces minimum Blt 
and 10 lbs. maximum. 





Catalog on request 
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HOW CAN THREATENED 
DRILLING EQUIPMENT 
SHORTAGES BE OFFSET? 


ANSWER: Salvage cleaning your present 
equipment with hard-working Oakite materials. 





FREE on request.. 


Manufactured only by 


OAKITE PRODUCTS, INC. 


MATERIALS & METHODS 
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48 Thames St. 
Representatives in all Principal Cities of the U. S. and Canada 


As many producers will tell you, there’s no bet- 
ter way to recondition pipe fittings, fishing tools, 
drills, and even whole pumps. Simply soak 
equipment for required period in cleaning tanks 
charged with recommended Oakite materials... 
then rinse. Heavy oil, sand, and dirt deposits are 
removed quickly and without hard scrubbing. 
Dangerous fire hazards are eliminated because 
water-soluble Oakite materials are SAFE. 
You'll like the low cost, too. Complete details 
.won’t you write today? 


New York, N. Y. 


fied CLEANING 


FOR EVERY CLEANING REQUIREMENT 
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Heads Roebling's Cleveland Branch 


The John A. Roebling’s Sons Company 
announced the retirement of Raymond R. 
Newell as manager of their Cleveland 
branch on December 1. Newell had been 
associated with the Roebling Company 
for 39 years and had been in charge of 
the Cleveland organization since 1911. 

Eugene King, former assistant manager 
under Newell, has been appointed to the 
managership. King was first employed by 
the Roebling company in 1917. On July 
1, 1941, he was appointed assistant man- 
iger of the Cleveland branch. 


— 





EUGENE KING 





Zordrager Becomes McEvoy Sales Manager 


Morey Zordrager, 


formerly assistant sales manager for 
McEvoy Cempany, 


Houston, Texas, has been promoted to 
sales manager. A. Henderson, formerly sales manager, is now 
vice-president and operating manager of the McEvoy plants. 

Zordrager received 
his degree in chem- 
ical engineering from 
the University of 
Colorado in 1929. 
He worked in the re- 
search department of 
the Gulf Production 
Company and then 
became district engi- 
neer for the Texas 
Railroad Commis- 
sion. From a position 
as sales manager of 
the Universal Engi- 
neering Company, he 
went with the Mc- 
Evoy Company in 
F935. 

Concurrent with 
Zordrager’s promo- 
tion, McEvoy Com- 
pany announced a redistribution of McEvoy salesmen to im- 





MOREY ZORDRAGER 


| prove service. 


Fritz Krause covers the East Texas and Northwest Louisi- 
ana areas. His headquarters are at Kilgore. 

Bill Culver, with headquarters at Alice, now serves the 
Southwest Texas area. 

L. D. McMurry serves the Houston territory. 

Jerry Faubion covers the Gulf Coast area of Louisiana. 





N.G.A.A. Announces 1942 Convention 
Committee 


Harry Ells, general manager of natural gasoline operations, 
Cities Service Oil Company, Bartlesville, Oklahoma, has been 
appointed chairman of the 1942 Convention Program Com- 
mittee for the 21st annual convention of the Natural Gaso- 
line Association of America, according to Ray E. Miller, 
Hanlon-Buchanan, Inc., president of the association. The 
meeting is scheduled for May 13, 14, and 15, in the Mayo 
Hotel, Tulsa, Oklahoma. 

Other members of the committee are: H. H. Beeson, Sabine 
Valley Gasoline Company, Inc., Shreveport, Louisiana; E. E. 
DeBack, The Chicago Corporation, Corpus Christi, Texas; 
D. M. Wolfe, Standard Oil Company of California, San 





Francisco; S$. F. Mauney, Jr., The Carter Oil Company, 
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Tulsa; G. W. McCullough, Phillips Petroleum Company, | 
Bartlesville, and R. A. Carter, Continental Oil Company, | 


Ponca City, Oklahoma. | 





Walter H. Meier of Atlantic Refining 
Company Passes Away 

Walter H. Meier, engineer with the Atlantic Refining 
Company in Dallas, Texas, passed away November 15. 

Meier was born in 
Washington, D. C., 
October 11, 1886. 
He was in the United 
States Navy from 
1901 to 1907 and 
studied engineering 
at the University of 
Oklahoma from 
1908 to 1910, leav- 
ing prior to gradua- 
tion due to illness. 
He worked for rail- 
road and telephone 
companies until in 
November, 1915, 
when he joined the 
staff of the Empire Gas and Fuel Company at Bartlesville, 
Oklahoma. He took an active part in the first World War 


and went to Dallas in 1920 as an engineer with the Atlantic 
Refining Company. 





WALTER H. MEIER 





Special Representative for Kobe 


Kobe Incorporated, manufacturers of the Kobe Hydraulic 
Pumping System, announces the recent appointment of R. A. 
Feemster as special sales representative for the Mid-Continent 
Division. 

Feemster became associated with Kobe 
Incorporated in April, 1941, as district 
representative for the western Oklahoma 
territory. 

After obtaining a B.S. degree in the 
School of Petroleum Engineering at Ok- 
lahoma University in 1932, Feemster was 
employed in the Engineering and Produc- 
tion Department of Phillips Petroleum 
Company for two years. After leaving 
this company, he was variously associated 
with oil-field equipment companies for 
the next five years engaged in creative work in subsurface 
drilling and completion projects. 





R. A. FEEMSTER 


Feemster will maintain headquarters in the company’s 
division offices at Oklahoma City, Oklahoma. 


ENSIGN DYNAMOMETER LABORATORY 


iY) 


WORK WITH 


To take the guess work out of car- 
buretion requires not only a well 
equipped engine dynamometer lab- 
oratory but air and fuel flow devices 
calibrated to 1/1000 of a unit. Yet, 
this expensive equipment is utterly 
useless without trained engineering 
personnel. @ At ENSIGN the engine 
manufacturer and engine users find 
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an abundance of accurate testing 
apparatus and a staff of competent 
engineers. @ For 30 years ENSIGN 
has specialized in carburetor build- 
ing. Constant research and testing 
results in the development and ap- 
plication of new and improved 
principles—those features you enjoy 
in today’s carburetion. 


ENSIGM 


CARBURETOR CO., LTD. © 


HUNTINGTON PARK, CALIF. - DALLAS, TEXAS - CHICAGO, HL 




















Martin-Decker Establishes 
Canadian Service 


J. E. “Johnny” Miller of the Service Engineering Com- 


pany, Okotoks, Canada, has been appointed Canadian repre- | 


sentative for the complete line of Martin-Decker drilling | 
control instruments, according to an announcement by 


will have charge of sales, installations and maintenance of | 
Martin-Decker equipment used on Canadian wells. 
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HOW TO PLUG 
PRODUCTION 


LEAKS 


It costs a lot of money to be eternally tinkering 
with the equipment on a pumping well. 

We have fought against it for 22 years. Today, 
if any pumping unit in the world will put an end to 
that sort of thing, it's a JENSEN JACK. 

JENSEN JACKS plug other production leaks. 
Their economy and efficiency are not challeneged 
anywhere. Even a man completely satisfied with 
other equipment will do well to investigate, for we 
are the oldest and largest 
of pumping equipment in existence. 


BROTHERS 
MANUFACTURING CO. 


: : ¥ Coffeyville, Kansas 
Martin-Decker Corporation, Long Beach, California. Miller | EXPORT OFFICE: 50 CHURCH STREET, NEW YORK CITY 


exclusive manufacturer 














For detailed JENSEN 
JACK description and 
specifications, see... 
PRODUCING EQUIP- 
MENT DIRECTORY or 
COMPOSITE CATALOG. 
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For a Fresh Start 
STO P ata HOTE L 





More than 5000 hotels on the continent and 


in nearby territories, representing the seventh 


largest industry, allied for service and progress 


HOTEL ASSOCIATION 


AMERICAN 





















U.S. PAT. OFFICE 


EASY OPERATING, FAST, 
EFFICIENT 
STOCKS AND DIES 
PIPE CUTTERS 
POWER DRIVES 
POWER PIPE MACHINES 
PIPE REAMERS 
PIPE VISES 
VISE MOUNTS 


ORDER FROM YOUR LOCAL 
DISTRIBUTOR 


THE TOLEDO PIPE THREADING 
MACHINE CoO. TOLEDO, OHIO 


NEW YORK OFFICE, 502 NO. 2 RECTOR STREET BUILDING 














166 





California Topical Committee Discusses 
Corrosion 


At a meeting of the California Topical Committee on Pro- 
duction Practice, American Petroleum Institute, held at the 
Los Angeles Athletic Club, December 2, E. M. Wagner of 
Kobe Incorporated led an informal discussion on “Corrosion 
in Sub-Surface Production Equipment.” The first paper on 
this subject was by W. M. Henderson, superintendent of 
distribution, Southern California Gas Company, who dis- 
cussed pipe-line corrosion and the application of corrosion 
studies in pipe-line operation to oil-well equipment. This was 
followed by the rereading of a paper on “Elementary Princi- 
ples of Corrosion” by Randall Maass of General Petroleum 
Corporation, which the author had previously delivered 
before the California Natural Gasoline Association. Samples 
to illustrate this paper were provided by Alexander Mara- 
dudin of Standard Oil Company. Walter Main of Youngs- 
town Sheet and Tube Company then discussed corrosion of 
casing, tubing, and sucker rods. 


At the end of the meeting E. C. Babson of Union Oil 
Company was announced as the chairman for the Topical 
Committee on Production Practice for 1942. 





Le Roi Company Passes 25-Year Milestone 


Le Roi Company, Milwaukee, Wisconsin, has completed 
25 years in business. The company, which began its existence 
in a small shop on the site of the present main building, has 
now grown to consist of three plants, all in Milwaukee. 


Le Roi manufactures engines from 4 to 400 hp., portable 
air compressors from 60 to 420 cu. ft. per min., and engine- 
generator sets from 2 to 200 kw. 


At present Le Roi Company is busily engaged in turning 
out defense work as each of its products is a vital factor and 
very essential in the attempt to build a strong national de- 
fense. 


Highlights in the history of the company include the in- 
troduction by Le Roi, in 1920, of the first multiple-cylinder 
industrial unit to be used on construction machinery; the 
development of a series of oil-field pumping and drilling 
engines and in particular a 12-cylinder, 350-hp. engine for 
deep drilling; and, during the last year, the awarding to Le 
Roi by the U. S. Army of what is said to be the largest port- 
able air compressor order in history ever placed with one 
company. 

C. W. Pendock has been president and J. R. Frantz has 
been vice-president of the company since its inception. 





Continental Oil Company Wins Safety 
Award 


First place trophy for the best safety record in drilling 
operations has been awarded to Continental Oil Company by 
the National Safety Council. The period covered was from 
July 1, 1940, to June 30, 1941. The only place in which the 
company operates its own tools is in California and replicas 
of the trophy are being presented to the superintendents and 
tool pushers in that state. 





Correction 


On page 166 of the November issue of The Petroleum 
Engineer, the last sentence of the news story headed ‘‘Reader 
in South America Suggests Clarification of Formulas,” 
should have read: “It is also suggested that Young should 
have stressed the fact that 1 hp.—33,000 ft-lb. per minute.” 
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MEETINGS 








Lovisiana Engineering Society, Annual Meeting—January 9 and 10, 
1942, St. Charles Hotel, New Orleans, Louisiana. 


Society of Automotive Engineers, Annual Meeting and Engineering Dis- 
play—January 12, 13, 14, 15, and 16, 1942, Book-Cadillac Hotel, Detroit, 
Michigan. 


American Petroleum Institute, Division of Production, Southwestern Dis- 
trict, Spring Meeting—February 26 and 27, 1942, Adolphus Hotel, Dallas, 
Texas. 


North Texas Oil and Gas Association—February 28, 1942, Wichita 
Falls, Texas. 


American Society for Testing Materials, Committee Week and Spring 
Meeting—March 2, 3, 4, and 5, Cleveland, Ohio. 


Indiana Independent Petroleum Association, Spring Convention and Re- 
finers' and Suppliers’ Exhibit—March 3, 4, and 5, 1942, Hotel Severin, 
Indianapolis, Indiana. 


American Petroleum Institute, Division of Production, Pacific Coast Dis- 
trict, Spring Meeting—March 10, 1942, Biltmore Hotel, Los Angeles, 
California. 


Wisconsin Petroleum Association, Annual Convention and Equipment 


Show—March 18, 19, and 20, 1942, Schroeder Hotel, Milwaukee, Wis- 
consin. 


American Society of Mechanical Engineers, Spring Meeting—March 23, 
24, and 25, 1942, Houston, Texas. 


American Petroleum Institute, Division of Production, Mid-Continent 


District, Spring Meeting—March 26 and 27, 1942, Mayo Hotel, Tulsa, 
Oklahoma. 


American Petroleum Institute, Division of Production, Eastern District, 


Spring Meeting—April 9 and 10, 1942, William Penn Hotel, Pittsburgh, 
Pennsylvania. 


American Institute of Mining and Metallurgical Engineers—April 15, 
16, and 17, 1942, Cincinnati, Ohio. 


National Petroleum Association, Thirty-ninth Semi-Annual Meeting— 
April 16 and 17, 1942, Hotel Cleveland, Cleveland, Ohio. 


Southwestern Gas Measurement Short Course—April 21, 22, and 23, 
1942, University of Oklahoma, Norman, Oklahoma. 


American Association of Petroleum Geologists, Twenty-seventh Annual 


Meeting—April 21, 22, 23, and 24, 1942, Cosmopolitan Hotel, Denver, 
Colorado. 


Petroleum Industry Electrical Association—April 22, 23, and 24, 1942, 
Shreveport, Louisiana. 


Natural Gasoline Association of America—May 13, 14, and 15, 1942, 
Mayo Hotel, Tulsa, Oklahoma. 


American Society of Mechanical Engineers, Semi-Annual Meeting— 
June 8, 9, 10, and 11, 1942, Cleveland, Ohio. 


American Society of Mechanical Engineers, Fall Meeting—October 12, 
13, and 14, 1942, Rochester, New York. 


American Petroleum Institute, Annual Meeting—November 9, 10, 11, 
12, and 13, Chicago, Illinois. 
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Store has them, get 
GOTT WATER CAN 


Made in 1's. 3. 5. and 
10 gallon sizes 


H.P.GOTT MFG.CO. 


WINFIELD, KANSAS 





PURE DRINKING WATER 
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There's a fine dividing 
line between accurate in- 
terpretations of weight, 
speed, pressure and 
torque, and inaccurate 
interpretations that can 


cause trouble. 


The Martin-Decker 
Automatic Rate of 
Penetration Recorder 
is a valuable guide for 
translating and adjusting 
instrument readings to pro- 
duce more feet per hour... 
more straight hole per bit 
...in ALL formations. It 
logs formation breaks as 
you drill 'em, makes time- 
drilling-logging accu- 


rate and scientific. 


Write for details! 


- 


MARTIN KER 


LONG BEACH, CALIFORNIA 
SAN JOAQUIN VALLEY: A. F. . D.¢ 
mie. REED ROLLER BIT CO., HOUSTON, TEXAS 
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